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FOCYQAPCTBEHHbIA CTAHOAPT PECNYE/IUKA BENAPYCb

Xene3ubie goporu
CUCTEMbI CBA3U, CUTHAIM3ALIMU U OBPABOTKU AAHHbIX
MporpammHoe oGecneyeHue QNS CUCTEM YNPaBneHUs U 3aliMThl Ha Xemne3HbIX goporax

YbiryHka .
CICT3MbI CYBA3I, CIFHANI3ALbII | ANPALIOYKI OAHbIX
MparpamHae 3abecnAvaHHe ANA CiCTAM KipaBaHHSA i 3acuspori Ha YbIryHLbI

Railway applications
Communications, signalling and processing systems
Software for railway control and protection systems

HOarta BBepexnuns 2011-08-01

1 O6nacTb npMMeHeHus

1.1 Hacroswuin cTaHgapT ycTaHaBnuBaeT TexHu4eckue tpebosaHus um nopsipok paspaboTku nporpam-
MUPYEMbIX 3NIEKTPOHHBIX CUCTEM, UCTIOSNb3YIOLLIMXCH Ha XKEeNe3HOAO0POXHbIX AOPOrax B LEensX ynpaeieHus u
sawmTtel. OH pacnpocTpaHseTcs Ha Bce o6nacTu, CBsisaaHHble C 6e30MacHOCTLIO: OT KPUTUYECKU BaKHbIX,
TakuxX KaKk aBapuiHO-3alUTHAs CUTHaNU3auus, 0O MEHee KPUTUYHBIX, TakuX Kak CUCTEMbl yrpaBrieHUsi UH-
copmauueil. [laHHble cucTembl MOryT ObiTe peanu3oBaHbl Ha 6a3e creLManuaupoBaHHbLIX MUKPOMNPOLecco-
poB, NporpaMMUpyembIX FOrMHECKUX KOHTPOSIePOB, MHOIOMPOLIECCOPHBLIX pacnpefenuTeNibHbiX CUCTEM,
KpYMHOMacLITaBHbIX CUCTEM € LIEHTPabHbIM NPOLECCOPOM UMK OPYroil apxXUTEeKTypbl.

1.2 HacToslwuin cTaHAapT pacnpocTPaHAeTCs UCKMIOUMTENBHO Ha nporpammHoe obecneyenue (MO) u
B3avmogeicTeme Mexay MO u cucTemoit, YacTbi KOTOPOI OHO SBNSIETCS.

1.3 YpoeHu nonHoTel 6e3onacHocTy MO Bbilwe HyNsA YCTaHABNMBAKTCA OJ1S CUCTEM, NOCNeAcTBUS OT-
Ka3sa KOTOpbIX CMOCOOHLI NOBMeYb 3a OO0 ONacHOCTb OS5 XKU3HM MIoLein. IKOHOMUYECKUe UNKU 3KoNoruye-
ckve haKTopbl TAIOKE MOFYT CIYXMTb OCHOBaAHUEM Af1si UCMONb30BaHUSA Goriee BbICOKMX YPOBHENH MOMHOTHI
6esonacHoctu MO.

1.4 Hacroswumin ctaHgapT pacnpocTtpaHsietcs Ha Bce M0, ucnonssyemoe npu paspaborke u BHegpeHun
XenesHOAOPOXHbIX CUCTEM YNPaBMEHUS U 3aLUMThI, BKITIOUas:

— NpuKnagHoe NporpamMmMmUpoBaHue;

— OMepaLoHHbIE CUCTEMbI;

— CpeacTBa NOAREPHKKY;

— BCcTpoeHHoe MO.

MpuknagHoe nporpaMMUPOBaHUE BKNIOYAET BLICOKO- M HU3KOYPOBHEBOE NMPOrPaMMUPOBAHUE U CrieLu-
anbHoe nporpaMmMupoBaHue (Hanpumep, AN NPOrPaMMUPYEMbIX JIOTUYECKUX KOHTPOJIIEPOB).

1.5 B HacTosiIleM cTaHgapTe Taloke ONMCaHO UCTIONb30BaHUE CTaHAAPTHOM FOTOBOro koMmepueckoro MO.

1.6 Hacrosiymii cTaHgapT Takke ycTaHaBnuBaeT TpeGoBaHUs K cucTemam, KoHUIypupyembIM Ha OCHOBE
NPUKNagHbLIX AAHHbIX.

1.7 Hacrosilymin cTaHgapT He npegHasHauveH Ons pelleHus koMmepyeckux 3apadv. OHu [ospkHbI pac-
CcMaTpuBaTbCsl Kak HeoTbeMnemMas yactb nioboro gorosopa. Bece pasgentl HacTosAwero craHpgaprTa Heobxo-
AVMO TWATeNbLHO paccMaTpuBaTh AN KOHKPETHOMW KOMMEPYECKON CUTyauun.

1.8 Hacrosiumia craHpapt He pacnpoctpansietcs Ha O u cuctemsl, pa3pabotaHHble paHee. MoaTomy
OH NPUMEHSAETCH K HOBbIM pa3paboTkaMm U K CyLIEeCTBYIOWMM CUCTEMaM, €Cliu OHWU MOABEPraloTCs 3HAYU-
TenNbHbIM U3MEHEeHUsIM. B cnyvae HeaHauUTeNbHbIX UBMEHEHU NPUMEHNAETCs1 pa3gen 16.

2 HopMaTMBHbIe CCbINKN

AnA npuMeHeHUs HacToALLero cTaHaapTa HeobxoauMbl cnepylome CebUToYHbIe CTaHgapTel. AnA aa-
TUPOBaHHbLIX CCbIIOK NPUMEHSIIOT TOSMBbKO YKa3aHHOe U3[aHUe CCbINIOYHOro craHgapTta. [ns HepaTtUpoBaH-
HbIX CCbINIOK NPUMEHSIIOT NocrneaHee U3faHue CCLINOYHOIO CTaHAApTAa (BKOYas BCe ero U3MEHeHus ).

IEC 62278:2002 XXeneaHble goporn. TexHUYeck1e YCIOBUS U AEMOHCTpaLUUsA HaOeXHOCTH, aKCnslyaTa-
LIMOHHO rOTOBHOCTH, PEMOHTONPUrOAHOCTU U Yao6cTBa 06CnyXUBaHUA

WagaHue ocduumanscHoe
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IEC 62280-1:2002 XXeneaHble poporu. Cuctembl CBS3W, curHanusaumm um obpabotku gaHHbIX. YacTtb 1.
3KCTPEeHHas CBSi3b B 3aKPbITLIX CUCTEMAX Nepeaaumn

IEC 62280-2:2002 >KenesHble goporn. CUCTEMBI CBA3W, cUrHanm3aumum m o6paboTkv gaHHbIX. YacTs 2.
3KCTpEeHHas CBSA3b B OTKPLITLIX CUCTEMAX Nepeaaun

ISO 9000:2000 CucremMbl MeHeHKMEHTa kayecTBa. OCHOBHLIE MOMIOXXEHUS U CIIOBapb

ISO 9000-3:1997 Cranpgapthl B 06nacTu ynpaeneHusi kKauyecTBOM M obecrieueHusi kauectsa. Yactb 3.
PykoBogsuume ykasaHus no npumeHeHmio ctangapta MCO 9001:1994 ansa pa3paboTku, NoCTaBKW, YCTaHOB-
KU 1 06CNyxMBaHUIO NPorpaMmMHOro oGecneyeHust

ISO 9001:1994 Cuctema kauectsa. Mogens ans oGecneueHus kauecTBa NpuU NPOEKTMPOBaHUM, paspa-
60TKe, NPON3BOACTBE, MOHTaXKe U 0BCNy>XMBaHUU

EN 50129:2003 * >KeneaHble goporn. Cuctembl CBA3M, curHanusauum u o6paboTku gaHHbIX. Beaonac-
HOCTb 9MIEKTPOHHbIX CUCTEM CUTHANU3aLUK

3 TepMmuHbI M onpeaeneHusn

B HacTosieM cTaHgapTe NPUMEHSIIOT CReayluMe TEPMUHBI C COOTBETCTBYIOLMMU ONpeaenieHUsiMU.
[ins TepMUHOB, He YCTaHOBIIEHHbIX B HACTOALWEM pa3spgene, HeobxoauMo B Nopsake NpUopuTeTa NPUHUMATL
BO BHUMaHue cnegyiowme cTaHaapThi:

IEC 9000:2000 Cucrembl MeHepkMeHTa kauyecTBa. OCHOBHbIE NOSIOXKEHUS U CIOBapb

IEC 60050-191:1990 MexayHapopHbiii 3neKTpoTexHUyeckuii croeapb. Maea 191. HagexHocTs u Ka-
YeCcTBO yCnyr

IEEE STD 610.12 Moccapuit TEpMMHOB TEXHOSOMMIA NPOrpaMMUPOBaHUSA

ISO/IEC 2382 (Bce yactu) MHopmaLmoHHble TexHonommu. Crnoeapb

ISO/IEC 9126 (Bce yactu) Paspabotka nporpammHoro obecneuenus. Kauecteo npogykuum

3.1 oueHka (assessment): lNpouecc aHanu3a, Lienbio KOTOPOro ABNSIETCS YCTaHOBIIEHUe, CO3AaH fin oT-
Jenom paspaboToK M JIMLIOM, OTBETCTBEHHbIM 3a Banugauuio, NPOAYKT, COOTBETCTBYIOLMIA YCTAaHOBMEHHbIM
TpeboBaHuaM, U HPOPMUPOBAHME PELUEHUS OTHOCUTESIbHO NPUIOAHOCTU U3Zenusi ANs NPUMEHeHUs ero no
Ha3Ha4YeHUIo.

3.2 akcnepT (assessor): JTMLIO unu npeacTaBuTesb, Ha3HAYEHHbIA 41S NPOBEAESHUS OLIEHKU.

3.3 npurogHoCTb K akcnnyaTauum (availability): Cnoco6HocTb usgenus 6biTb B COCTOSHUM BLINOSMHATL
Tpebyemyio byHKLUMIO NPU 3aAaHHBIX YCIOBUSIX B 3a4aHHbIA MOMEHT BPEMEHU NpU HaIMuun HeoBXOaUMbIX
BHELLUHMX PecypcoB.

3.4 rotroBoe kommepueckoe MO (COTS, commercial off-the-shelf software): MporpammHoe obecneue-
HWe, paspaboTaHHOe B COOTBETCTBUM C NOTPEBHOCTSMU pblHKA, JOCTYNHOE HA NNaTHON OCHOBE, NpUrof-
HOCTb KOTOPOro K MCMOMb3OBAHUIO MO Ha3HAYEeHWIO NOATBEPXKAAETCH LUMPOKMM KPYrOM NOKynaTeneu.

3.5 otaen paspa6otok (design authority): OpraHusauus, opraH unu nogpasgeneHue, OTBETCTBEHHbIe
3a pa3paboTKy NPOEKTHOro pelleHus S BbINOMHEHUS! YCTaHOBMIEHHbIX TpeGOoBaHMiA, KOHTPONb 3a Janb-
Heilweii pa3paboTkoi cuCTEMbI U BBOAOM €€ B IKCrlyaTaumio B KOHKPETHO cpege.

3.6 paspaboTumk (designer): OgHO UM HECKONBKO NUL, Ha3HaYeHHbIX OTAENIOM pa3paboTok gns aHa-
Nnu3a ycTaHoBIIEHHbIX TPeboBaHUit U UX peanu3aLlun B COOTBETCTBYIOLMX NPOEKTHBIX peLueHusix, obecneyu-
BaKOLWMX HeO6X0aUMYIO NONHOTY 6€30NacHOCTHU.

3.7 anemeHT (element): Yactb usgenus, kotopas 6bina onpepeneHa kak 6asosas eguHULA UIK CTPYK-
TYPHbIA 3NIEMEHT. BNEMEHT MOXET ObITb NPOCTLIM MU CIIOXKHLIM.

3.8 owmbka (error): OTKNOHEHUE OT 3aaHHOr0 NPOEKTHOrO PeLUeHUsl, KOTOPOe MOXET NMPUBECTU K He-
npegckasyeMoMy NoBeAeHMI0 UK OTKa3y CUCTEMBI.

3.9 otkas (failure): OTknoHeHUe OT 3aaHHbIX PAbOYUX XapPaKTEPUCTMK CUCTEMbI, NPEACTaBNSAILLIEE CO-
6oit nocneacreue ownbku unu cbos B cucteme.

3.10 c6om (fault): HeHopManbHbIA peXUM, KOTOPbIA MOXET NPUMBECTU K OMGKe UM OTKa3ly CUCTEMBI.
C60i1 MOXeET ObITb ClyYakHbIM UM CUCTEMATUYECKUM.

3.11 npenoTepallcHue cboer (fault avoidance): MpumeHeHWe meTonoB paspaboTKM, LENbID KOTOPbIX
SIBNSieTCA NpefoTBpalleHne nosisneHusi c6oes B xode paspaboTku U NOCTPOEHUSI CUCTEMBI.

3.12 ycTroiumBocTb Kk c6oam (fault tolerance): NMpegycMoTpeHHas cnocoBHOCTb CUCTEMBI K 06ecneve-
HUIO MOCTOSIHHOTO KOPPEKTHOTO NPEAOCTaBNEHUs YCIYrM COMNIacHO YCTaHOBIIEHHbIM Tpe6oBaHUsM Npu orpa-
HUYEHHOM KonuyecTBe c6oeB NporpaMMHOro 06ecneyYeHust U annapaTHbIX CPeacTB.

* DeiicTByeT B3ameH ENV 50129:1998.
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3.13 BcTpoeHHoe MO (firmware): YnopspoyeHHbIn Habop MHCTPYKUMIA U CBA3AHHBIX C HUMKU JaHHbIX,
KOTOpbIe XpaHATCH B MeCTe, (OYHKLIMOHASbHO HE3aBMCMMOM OT OCHOBHOIO 3aNOMUHAIOLLETO YCTPOCTBA (Kak
npaBusIo, B NOCTOSSHHOM 3anoMUHaIOLLEM YCTPOICTBE).

3.14 o6wee MO (generic software): MporpammHoe obecneueHne, KOTOPOe MOXET GbiTb UCMONb30BAHO
ONS UHCTaNmsLMK Ha PasnuYHbIX 06bEeKTax UCKIUYUTESILHO NOCPEACTBOM NPUMEHEHUS NPUKITagHbLIX JaHHbIX.

3.15 ucnonuutens (implementer): OgHO UM HECKONEBKO UL, HAa3HaYeHHbIX OTAESIOM pa3paboTok Ans
huanueckoin peanusaummu KOHKPETHbBIX PELLEHUIA.

3.16 napgenme (product): MHOXECTBO 31IeMEHTOB, CBA3aHHbLIX Mexgy coboit ans copmmupoBaHus cuc-
TeMbl, NOACUCTEMbI UNU eauHULLI 060pYAOBaHUS, TakuMm 06pa3omM, YTo6bl COOTBETCTBOBATL YCTAHOBEH-
HbiM Tpe6GoBaHusIM. B HacTOsLLEM CTaHaapTe M3genue MoXeT pacCMaTpUBaTBCA Kak COCTOSLLEee NMOSHOCTLIo
U3 3N1eMEHTOB NPOrpaMMHOro obecneyeHns Unu JoKyMeHTaLm K.

3.17 nporpammupyeMbiil noruydeckuin koHtponnep; MJIK (programmable logic controller; PLC): Cuc-
Tema ynpaBrieHusi Ha NonynpPOBOAHUKOBLIX NpUGopax ¢ NporpamMMupyeMoii Nonb3oBaTesieM NaMATLIO Ons
XpaHEeHUs MHCTPYKLWIA NO peanusauumu onpegesneHHbIX yHKUMMA.

3.18 HagexHocTb (reliability): CnocobHocTe usgenusa BbINONHATL Tpebyemyo (hyHKUMIO Npu onpepe-
JIEHHbIX YCINOBUSIX B TEYEHUEe OnpeaesieHHOro BpeMeHU.

3.19 npocnexuBaemocTb TpeboBaHui (requirements traceability): O6ecneyeHune Toro, uTob6bl TpeGo-
BaHUsi MOrnu ObITb NPeACTaBfeHbl KaK BbINONIHEHHbIE JOMMKHLIM 06pasoM.

3.20 pwuck (risk): KombBuHauus yactoTbl, UM BEPOSTHOCTU, U NOCNEACTBUIA ONPERENEeHHOro OnacHoro
cobbiTus.

3.21 6e3onacHocTh (safety): OTcyTCTBME HENPUEMIEeMbIX YPOBHEW pUCKa.

3.22 otpen obecneueHun G6esonacHocTu (safety authority): OpraHusauus, opraH unu nopgpasgene-
HVe, OTBETCTBEHHbIE 3a OLIeHKY CUCTEMbI 6e30MacHOCTU B OTHOLLEHUM ee COOTBETCTBUSA (DYHKLMOHANBHOMY
HasHa4yeHuI 1 NpaBoBLIM TpeboBaHWAM 6e3onacHOCTU.

3.23 NO, ceaAsaHHOe ¢ GesonacHocThio (safety-related software):.MporpammHoe oGecneveHue, Bbi-
nonHsiowee hyHkuun obecneveHns 6e3onacHOCTu.

3.24 nporpamMHoe o6ecneyveHue (software): MHTennekTyanbHbIA NPOAYKT, BKNIOYAOLWUIA NPOrpaMMbi,
npoueaypsl, Npasuna u nobyo CBA3aHHYI0 C HUMU JOKYMEHTALMIO, UMEIOLLME OTHOLWEHUe K (PYHKLUMOHUPO-
BaHUIO CUCTEMbI.

Mpymeyanue — MO He 3aBUCUT OT UCMONbL3YEeMbIX HOCUTeNel MHopMaLmK.

3.25 xmn3HeHHbI uukn MO (software life cycle): OesTenbHOCTb, BbINONHSEMas B TeueHue nepuoga
BPEMEHU, KOTOpPbIil HAYMHAETCA OT hopMUPOBaHUS TpeGoBaHUiA K CO3[aHMI0 NPOrPaMMHOIo obecneveHus U
3aKaHuMBaeTCcs Toraa, Korga nporpaMmHoe obecneyeHue 6onblue HEMPUrogHO K AKCryaTaumun. XKuaHeH-
HbIA LMKN nporpaMMHoro obecrneyeHus, kak NpaBuno, BKOYAET CTagumn YCTaHOBNEeHusi TpeGoBaHuiA, pas-
paboTku, TeCTUPOBaHUS, MHTErpaLumn, yCTaHOBKK U OBCNYXKMBAHUSA.

3.26 pemonTOonpurogHoctb MO (software maintainability): BoamOXHOCTE BHECEHUS UBMEHEHUIA B CUC-
TeMy ONsi yCTpaHeHusi c60eB, ynyuvleHUs (YHKLUMOHANbHBLIX XapakTepucTuK U APYrMxX napametpoB wuiu
apanTaLum K pasfnuyHbIM cpeaam.

3.27 o6cnyxmeanme MO (software maintenance): [leicTBue unu KOMNNEKC OEACTBUIA, NPOBOAUMBIX C
nporpaMMHbLIM obecrneyeHMeM Nocne ero NPUMEeMKU KOHEYHbIM MONb3OBaTeNieM, Liefibl0 KOTOpbIX ABMSETCA
YCOBEPLUEHCTBOBaHME, paclumpeHue n/unu ucnpaeneHue ero (OyHKLIMOHANbHbIX XapaKTepUCTUK.

3.28 ypoBeHb nonHoTbLl 6esonacHocTy MO (software safety integrity level): KnaccugukaumoHHblii Ho-
Mep, KOTOpbIi onpefensieT MEeTOAbl U Mepbl, KOTOPbIe JOMKHbI ObiTh NPUMEHEHbI NS CHUKEHUS! NOTeHLM-
anbHO BO3MOXHbIX c60EeB NPOrpaMMHOro obecrneveHns [o HapsiexaLlero ypoBHs.

3.29 ypoBeHb nonHoThI 6e30nacHOCTM cucTeMbl (system safety integrity level): Yucno, kotopoe yka-
3bIBAET CTeNeHb JOCTOBEPHOCTU COOTBETCTBUS CUCTEMBI YCTAHOBIIEHHbIM TpeboBaHusM GeaonacHoOCTH.

3.30 npocnexuBaemMocTh (traceability): CreneHb cBA3u Mexay ABymsi unu Gonee usgenusimu B Npo-
uecce paspaboTku, 0cobeHHO Mexay TeMM, KOTOpble COCTOSAT B OTHOLIEHUSIX Npeabiayluero ¢ nocnegyto-
LM WUJTM FIaBHOIO CO BTOPOCTENEHHbIM.

3.31 sBanupaumn (validation): MNogTeepxpgeH1e NOCPEACTBOM NPOBEAESHUS aHANM3a U TECTMPOBAaHUS TOIO,
YTO U3[ENUe BO BCEX OTHOLLEHUSIX COOTBETCTBYET YCTAHOBNEHHLIM TPeGOBaHUSIM.

3.32 nuuo, otBeTCTBEHHOE 32 Banupaumio (validator): JluLo wnu npepcraBuTenb, Ha3HAYeHHbIE OISt
NpoBeAEeHNA BanngaLmu.

3.33 sepudmxaumn (verification): MNopgreepxpeHUe nocpeacTBoM NPOBEAEGHUSI aHaNU3a U TeCTUPOBaHUS
TOro, YTO pesynbTaT KaKA0N CTaaum XU3HEHHOTO LiMKIIa COOTBETCTBYET TpeboBaHusM npeabinyLuei cragum.

3.34 nuuo, oTBeTCTBEHHOE 32 Bepudmkaumio (verifier): Jluwo unu npepgcraButerb, Ha3HaueHHbIe OISt
nposefeHua Bepudukalmn.
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4 Lienu u cooTBeTCTBUE

4.1 B KaXxgom U3 CriegyLmx pasgenos nogpobHO onMcaHbl COOTBETCTBYIOLLME Lienu U TpeboBaHus.

4.2 [Ina o6ecneyeHns COOTBETCTBUA HACTOSLEMY CTaHOAPTY AOJDKHO ObITe NPOAEMOHCTPUPOBAHO, YTO
Kaxgoe n3 TpeboBaHuil BbINOJTHEHO B COOTBETCTBUM C YCTaHOBIEHHbIM YPOBHEM MONHOTHI GesonacHocTU
MO u, kak cnegcTeue, Uenb pasgena JOCTUTHYTa.

4.3 Ecnu Tpe6GoBaHue CONMpOBOXAAETCA CroBaMu «B cTeneHun, Tpebyemoii ypoBHEeM nonHoThl Gesonac-
HocTu [MO», aTO 03HaYaET, YTO AJIA BLINONMHEHUS 3TOro TpeboBaHUA MOXET ObiTb NPUMEHEH psf METOOOB U Mep.

4.4 Ecnu npumeHuMbl Tpebosanus 4.3, OOMKHbLI ObiTh MCMONL30BaHbl NPUBEAEHHbIE B HACTOSILLEM
cTaHpapre Tabnuubl 4ns BeIOopa MEeTO4OB U Mep, COOTBETCTBYKLLMX YPOBHIO NONHOTLI 6e3onacHoctu MO.

4.5 Ecnn meTtog wunu mepa B Tabnuuax krnaccucuumMpoBaHbl Kak CTPOr0 peKkoMeHAyeMmble, OTkas oT
NPpUMEeHeHUs1 [aHHOro MeToAa MU Mepbl AormkeH GbiTb Noapo6HO 060CHOBaH U 3ahMKCMPOBAH B MilaHe
obecnevyeHuss kauectsa MO unu B gpyrom OOKyMeHTe, Ha KOTOpbI OaeTcs cebifika B nnaHe obecneuyeHus
kayectBa 10. B aTOM HET He06X0AUMOCTU MPU NPUMEHEHUN YCTaHOBEHHON B HACTOALWEM CTaHOapTe KOM-
GuHauMn MeToaoB, NPUBEAEHHBIX B COOTBETCTBYHOLLE Tabnuue.

4.6 Ecnun npegnoxeHHbIe Ans NPUMEHEHNA METOL, UNu Mepa He npuBefeHbl B Tabnuuax, 1o ux acdek-
TUBHOCTb U COOTBETCTBUE KOHKPETHOMY TpeGoBaHUIO U obLeit uenv pasgena AoMmkHbl ObiTb 060CHOBaHbI U
3aperucTpupoBaHbl B niaHe obecneyeHus kadectsa MO unu B Apyrom OOKyMEHTe, Ha KOTOpbLIA AaeTcs
CCblfika B nnaHe obecneveHus kavecrsa MO.

4.7 CobniogeHune TpeboBaHWIt KOHKPETHOIO pasgena U NPUMEHEeHUe COOTBETCTBYIOLMX METOAO0B U Mep,
npuBeAeHHbIX B Tabnuuax, [omkHbl BbiTb OLEHEHbI NOCPeACTBOM NPOBEAEeHUA NPOBEPKU [OKYMEHTOB, yC-
TaHOBJIEHHbIX HACTOSILUMM CTaHJapTOM, APYIMX OOBLEKTUBHLIX AaHHbIX, ayauTa W UCTbITaHUiA NpU oceupae-
TeNbCTBOBAHUMU.

4.8 B COOTBETCTBMU C HACTOSILLMM CTAHOAPTOM HEOGXOOMMO UCNONbL30BaThb KOMNJIEKC METOLOB, a Tak-
e NpaBuUnbHO UX NPUMEHSTL. DTU METOAbl YCTaHOBIEHbI B Tabnuuax u yTouHeHbl B Gubnuorpacuu.

5 YpoBHu nonHoTtkl 6e3onacHoctu MO

5.1 Uens
OnucaHue NpUCBOSHUA YPOBHeN NonHoThl 6esonacHocTu MO.

5.2 Tpe6oBaHua

5.2.1 CornacHo TpeboBaHusm IEC 62278 u EN 50129 Heobxogumo pa3paboTaTb:

— cneumcpmkaumio Tpe6oBaHuiA K cUCTEME;

— cneumcbukaumio Tpe6oBaHuii 6e30MacHOCTN CUCTEMD;

— ONMUCaHUE apXUTEKTYPbl CUCTEMBbI;

— nnaH obecneyeHus 6€30NacCHOCTU CUCTEMBI,
4TO BKIIOYAET:

— thyHKLMM Ge3onacHoCTH;

— KOHUIypaumio Unm apxuTekTypy CUCTEMbI;

— TpeboBaHMA HaeXHOCTU annapartHbIX CPEeACTs;

— TpeboBaHus NONHOTLI 6e3onacHocTy.

YpoBeHb nonHoThl 6esonacHocTn MO gomkeH 6biTh yCTaHOBNEH B xohe oblyero npouecca onpegene-
HUS1 YPOBHS NONHOTLI 6e3onacHocTu cornacHo |IEC 62278.

5.2.2 Heobxogumblii ypoBeHb nosnHoTHl HesonacHocTn MO onpepensieTcs Ha OCHOBE YPOBHSI pucka,
CBA3AHHOro ¢ ucrnions3osaHuem MNO B cucteme, U YPOBHA NOMHOTHI 6€30NacHOCTU CaMoi CUCTEMBI.

5.2.3 be3a pononHUTENbHLIX MEp NMPefoCTOPOXHOCTU YPOBEeHb MONHOThHI GeaonacHoctu MO pomkeH
6bITb KaK MUHUMYM MAEHTUYEH YPOBHIO NONTHOTHI 6€30NacHOCTM cucTembl. OfHAKO €CIU CyLLECTBYIOT Mexa-
HU3MbI, NPpefoTBpalLAIoLLMe NpUBeAeHNe CUCTEMbI B HeGe3onacHoe cocTosiHUe No npuyuMHe cboeB moayns
MO, To yposeHb nonHoTLI 6e3onacHocTu mopyns MO MOXET GbiTh CHUKEH.

5.2.4 [lomkHbl 6bITb YUTEHbI pUCKU, BIIEKyLLUe:

— rmbenb yernoBeka Unu Joaein;

— TpaBMbl unu 3aboneeaHun nogei;

— 3KOMorMYecKkoe 3arpsisaHeHue;

— yTpaty unu ywep6 umyLiecray.
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5.2.5 PUcku MOXHO OLIEHUTb B YUCIOBOM BbIP@XXeHUU, OJHAKO OLEHUTb NONHOTY GesonacHocTtu MO Ta-
KUM xe obpa3oM He npeacTaenseTcs BO3MOXHbIM. [03TOMY B HACTOsILEM CTaHOapTe yCTaHaBNMBAIOTCS
cnegyoLwme nNaTb YpoBHEW NonHOTLI 6esonacHocTu MNO:

YpoBeHb nonHoTkl 6esonacHocTu MO OnucaHue nonHoTsl 6esonacHoctu MO
4 OueHb BbicoKas
3 Biicokas
2 CpegHsis
1 Huakas
0 He cBsisaHa ¢ o6ecneyeHuem 6e3o0nacHOCTU

5.2.6 YpoBseHb nonHoTkl 6e3onacHocTn MO gomkeH BbiTe yCTaHOBMEH B cneuudukauum TpeboBaHuin k
MO (paspen 8). Ecnn paaHbie koMnoHeHTsl MO umeloT pasHble ypoBHU nosHOTeI 6e3onacHocTu MO, To oHu
[OMKHbI ObITb YCTAHOBNEHBI B crieuudukaumum apxutektypol MO (pasgen 9).

6 NMepcoHan u OTBETCTBEHHOCTb

6.1 Uenb

O6ecneunTb, YTOOLI BECb NEPCOHAN, OTBETCTBEHHbIN 3a 0, ObiN1 KOMNETEHTEH OJ1S BbINOMHEHUS CBOMX
0bs3aHHOCTEN.

6.2 TpeboBaHuna

6.2.1 MNocTaBwwmk u/unu paspabortumk U noTpeduTenb Kak MUHUMYM JOMKHbI cobniogats TpeboBaHuA
cooTBeTcTBYIoLWUMX YacTen 1SO 9001 cornacHo pykoBOASLLMM yKasaHusiM, npuBegeHHbIM B 1ISO 9000-3.

6.2.2 Peanusauus npouecca obecneyeHuss 6e30nacHOCTU [OJDKHA OCYLUECTBISTBCA NOA KOHTpOseM
COOTBETCTBYHOLLEW OpraHusaumm no 6e30nacHOCTH, KoTopas oTeeyaeT TpeboBaHusm nogpasgena «OpraHu-
3auusi no GesonacHocTu» pasgena «Ob6ecneueHue ynpaBneHusi 6esonacHocTbio» EN 50129. faHHoe Tpe-
6oBaHue He npumeHsieTcs, ecnu MO umeeT ypoBeHb NONMHOTLI 6e3onacHocTm 0.

6.2.3 MNepcoHar, 3aaencTBOBaHHbIN Ha BCEX CTagusiX XU3HEHHOro uukna MO, Bkoyan ynpaBneHYeckyo
OeATeNbHOCTb, LOMKEH NPOTU 06y4YeHue, UMeTb COOTBETCTBYOLee 06pa3oBaHue, ONbIT U KBANUUKALIMIO.

6.2.4 HacTosTensHO pekomeHgyeTtcs, uToObl 06pa3oBaHue, OMbIT U KBanuukauus nepcoHana, npu-
B/IEKAaeMOoro Ha nboi cragum XuaHeHHoro uukna MO, BKMKYaa ynpaBrieHYECKYl0 OeATeNbHOCTb, Oblu
nopTBEPXAEHbl B COOTBETCTBYHLEH 06nacTu gesTensHocTU. [laHHoe TpeboBaHue He NPUMEHSIETCS, eclu
MO umeeT ypoBeHb NonHoTLl 6eaonacHocTy 0.

6.2.5 O6ocHoBaHue, onucaHHoe B 6.2.4, nomkHO GbiTh 3athuKCUPOBaAHO B NMnaHe obecneyeHus KauecT-
Ba MO u BOYaTh NOATBEPXKAEHUE KOMMNETEHTHOCTU B crieayowux obnacrsx:

i) TexHUYeckme 3HaHus,, COOTBETCTBYIOLME chepe [eATeNbHOCTH;

ii) paspabotka NO;

iii) KOHCTPYMPOBaHWE KOMMBIOTEPHBIX CUCTEM;

iv) TexHu4eckue aHaHus B 06nacTu cpeacTs obecneveHus 6esonacHocTy;

V) npaBoBasi U HopmaTuBHas 6asa.

6.2.6 [lomkeH 6bITb Ha3HauYeH HedaBucuMbIiA akcnepT MO (cMm. Take 6.2.10 u 14.4.1).

6.2.7 3kcnepT fomKeH ObiTh YNONHOMOYEH NPOBOAUTL OLIeHKY MO.

6.2.8 Ha npotskeHum xusHeHHoro umkna NO 3auHTepecoBaHHbIE CTOPOHbI A0MKHbI 0bnaparth He3aBu-
CUMOCTbIO B CTeneHu, TpebGyemoi ypoBHeM nonHoTbl 6e3onacHoctu O, cormacHoO pUCyHKy 5, KOTOpbIA
TpaKTyeTcs cnegylowmmM obpasom.

Ha Bcex ypoBHsix nonHoTel 6esonacHocTu MO akcnept yTBepxpaaercs otaenom obecneueHus 6esonac-
HOCTU 1 foSKeH ObiTh HE3aBMCUMbIM OT MOCTaBLUMKA, 3@ UCKITIOUEHUEM Cly4aeB, OrOBOPEHHbIX B 6.2.10.

Pa3paboTuuk/ucnonHuTenb, NMULIO, OTBETCTBEHHOE 3a BepucduKaumio, U NIMLIO, OTBETCTBEHHOE 3a Balu-
Zaumio, moryT 6biITb paGoTHMKaMU OHOI OpraHu3aLK, HO NpU 3TOM AOJDKHBLI COOMIOAATLCS YCTAaHOBIIEHHbIe
HWKE MUHUManbHbIe TpeboBaHUsA HE3aBUCMMOCTH.

Ha ypoBHe nonHotbl 6e3onacHoctu MO 0 orpaHuyeHuit HeT — pa3paboTuMk/UCNONHUTESb, JIULO, OTBET-
CTBEHHOE 3a BepuhuKaLmIo, 1 NMLIO, OTBETCTBEHHOE 33 BaNIMAALMIO, MOTYT GbITb OHUM M TEM XE JULIOM.

Ha ypoBHsx nonHoTbl 6e3onacHoctu MO 1 U 2 nuUUO, OTBETCTBEHHOE 3a BepudmrkaLmio, 1 NMLIO, OTBET-
CTBEHHOE 3a BanuMpauuio, MoryT ObiTb OAHUM U TEM Xe JSIULIOM, HO OHU He MOryT ObiTh paspaboTunkom/ucnon-
HuTenem. OfgHaKo BCe nepeyucrieHHbIe Nuua MOryT HaxooUThCS B NOAYMHEHUU MEeHeKepa NpoekTa.
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Ha ypoBHsix nonHoTel 6esonacHoctu MO 3 u 4 cywecTByeT gBa BapuaHTa:

a) Jluuo, OTBETCTBEHHOE 3a Bepuc1KaLMIO, U NMLO, OTBETCTBEHHOE 3a BajIMZauMI, MOryT ObiTb OQHUM
1 TeM e NULIOM, HO OHU He MOoryT GbiTh paapaboTunkom/ucnonHuTenem. Kpome Toro, nuUo, OTBETCTBEHHOE
3a BepuduKaLmio, U NMLO, OTBETCTBEHHOE 3a Banupauuilo, He JOMMKHbI HaXOQUTbCA B NOQYUHEHUU MeHeq-
epa npoekTa, Kak paspaboTumMK/MCNONHUTESNb, U OHU BOSKHBI MMETb MOSTHOMOYMS OCTaHAB/IMBATL BbIMyCK
uagenus.

b) Paapabotuuk/ucnosnHuTenb, NULO, OTBETCTBEHHOE 3a Bepucukauuio, U NuLo, OTBETCTBEHHOE 3a Ba-
nmpaumio, OOMmkHbI GbiTh pa3HbiMKU NULaMKU. PaspaboTuuk/MCNonHUTENb U NMLIO, OTBETCTBEHHOE 3a Beputhu-
KaLuio, MOTYT NOGYMHATBCS MEHeOKepy NPOeKTa, B TO BpeMs Kak JIMLO, OTBETCTBeHHOe 3a BanupaaulMio, He
OOSMKHO €My MOAYMHATLCS, U, KPOME TOro, JIMLO, OTBETCTBEHHOE 3a BaNMAauMio, YNOSIHOMOUEHO OCTaHaB-
nuBaTb BbIMYCK M3 enus.

6.2.9 3a BbinonHeHve TpeboBaHWt pa3fenoB HACTOSILErO CTaHAapTa OTBETCTBEHHbI:

— cneumcpukaums TpebosaHuii k MO (pasgen 8) — paspaboTumk;

— cneuncpukaumsa Tpe6osaHuii k TectupoeaHuio MO (pasgen 8) — UL, OTBETCTBEHHOE 3a BATMAALMIO;

— apxutekTtypa MO (pasgen 9) — pa3paboTuumk;

— npoekTupoBaHue u paspaboTka MO (pasgen 10) — paspaboTuuk;

— Bepucbukaums U TectupoeaHue MO (pasgen 11) — nMUo, OTBETCTBEHHOE 3a BepubUKaLMIO;

— uHTerpauus MO 1 annapaTtHbix cpeacTs (pasgen 12) — paapaboTuuk;

— Banugauus MO (pa3sgen 13) — NULO, OTBETCTBEHHOE 3a BaNUZaLMUIO;

— oueHka MO (paspen 14) — akeneprT.

6.2.10 Mo pewweHuo otgena obecrneyeHUs 6e30NaCHOCTU IKCNEPT MOXKET Ha3HaAYaTLCS OT OpraHU3auuu
nocrasLiuka unu opraHuaalum I'IOTpGGMTEﬂH, HO B TaKuUX cnyvaax 3KkCnepT AOJDKEH:

— ObITb YNOSITHOMOYEH OTAENOoM obecneveHus 6esonacHoCTy;

— 6bITh NOJTHOCTLK HE3ABMCUMBIM OT IPYNMbI, paboTatoLleit Hag NPOEKTOM;

— HanNpsAMYyI NOQUUHATLCA oTAeny obecneyeHus 6esonacHoOCTU.

7 YKM3HEHHbIU UMKN U QOKYMEeHTaLuna

7.1 Uenn

7.1.1 CrpykrypupoBaHue paspabotiu MO Ha onpepeneHHble hasbl M BUALI AEATENLHOCTY.
7.1.2 [JokyMeHTansHoe ocopmrieHne Bceil uHpopmaumm, otHocswencs K MO, Ha NPOTsXKeHUN KN3HEH-
Horo umkna Mo.

7.2 Tpe6oBaHun

7.2.1 JonxHa GbiTb BoiOpaHa MoOgenb XM3HEHHOro uukna ans paspabotku MO. OHa pomkHa GbiTh Nog-
po6Ho onucaHa B nnaHe obecneueHus kavectea MO cornacHo paspgeny 15. B kauecTBe npumepa Be BO3-
MOXHbIE MOZESNU XXU3HEHHOTO LiMKIa NpuBeAeHbl Ha PUCYHKax 3 u 4.

7.2.2 MNpouenypbl 0becneveHnss kKa4yecTBa AOMKHbI NPOBOAUTLCA NApannenbHO C AEATENLHOCTHIO Ha
CTagusiX XU3HEHHOro LKA, Npu 3TOM A0MKHA NPUMEHATLCA aHANOMYHANA TEPMUHOSIOMUS.

7.2.3 Bce Buabl AeATENbLHOCTU HA KOHKPETHOM CTaaum xu3HeHHoro uukna MO pgomkHbl GbiTh onpepene-
Hbl 0O ee Havana. Kaxpgasa cragus »xm3HeHHoro uukna MO pgomkHa AenuTbCA Ha NPOCTbie 3aayn C YeTKo
onpeaeneHHLIMU BXOAHBIMU U BbIXOAHBIMU AaHHLIMKU U BUAOM OEATENLHOCTU ANA KaXXA0K U3 3agav.

7.2.4 B nnaHe ob6ecneueHus kavectsa MO pomkHbl 6biTb ONUCaHbI BCe Heobxoaumblie AeicTeuA No Be-
pucbukaLum u oTUeThI.

7.2.5 Bce [OKYMEHTBbI QOMKHBI ObiTh CTPYKTYPUPOBaHbLI AN 06ecneveHus NOCTOSAHHOTO pacliupeHust
napannensHo ¢ NPoLIeCCoM pa3paboTku.

7.2.6 NpocnexusaemMoCcTb LOKYMEHTOB AOMKHA oGecneunmBaTCs NOCPEACTBOM NPUCBOSHUA KXKOOMY
DOKYMEHTY YHUKANbHOrO CCbISIOYHOTO HOMEpa U ONpeaerneHnsl U JOKYMEHTaNnbHOro ohopMneHua CBA3N ero
€ Apyrumun pokymeHTamu. Kaxablii TepMuH, cokpalleHue unu abpesuartypa [OMKHbI GbiTh OAHO3HAYHLIMU
B Npegenax oQHOro AOoKyMeHTa. Ecnu no umesBwMM MecTo paHee npuyuHam 3TO He NpeacTaBnAeTCA BO3-
MOXHbBIM, Pa3HALLMECA 3HAYEHUs JOJDKHBI ObITb NEPEUNCIIEHBI C YKa3aHNEM CChUOK.

Kpome TOro, kaxgblit JOKyMEHT, 3a UCKIIOYEHUEM [OKYMEHTOB MO FOTOBOMY KoMmepueckomy MO
(cm. 9.4.5) unu paHee paspabotaHHomy MO (cm. 9.4.6), ocbopmnsieTcs COrnacHo creaywum npaBuNam:

a) OH QOMKeH copepXKaTb UMM peanu3oBbIBaTL BCE NPUMEHUMbIE YCJIOBMS M TpeGoBaHus npepuwect-
BYIOLLIErO AOKYMEHTA, C KOTOPLIM OH COCTOUT B MEPAPXMYECKON CBS3U;

b) OH He fOMKEH NPOTUBOPEUUTL NPEALLECTBYIOLEMY [JOKYMEHTY;

C) Kaxablii TEPMUH, COokpalleHue unu abbpeBnaTypa AOIDKHbI BbITh 0AHO3HAUYHBIMKU B Npegenax 0gHoro
DOKYMEHTa;
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d) ccbinka Ha mMoboi NYHKT WK NOHATUE OENaeTcs C UCTONb30BAaHUEM OQWHAKOBOrO HAMMEHOBaHWSA
WJTM ONUCAHUA B KKAOM AOKYMEHTe.

PesynbTaT npouecca npocnexmBaeMocTu SBNAETCA NpeaMeToM oULMaNbHOrO YNpaBneHusi KoHgury-
pauuen.

7.2.7 CopepxaHue BCeX JOKYMEHTOB AOJDKHO GbiTb U3NoXeHo no copme, npurogHoi ans paboTtbl, 06-
paboTku u xpaHeHus.

7.2.8 [JokyMeHTbl, NepeuucneHHble B Tabnuue AOKYMEHTasIbHON NEePeKPecTHON CChUTKU (CM. HUXe),
paspabaTbiBaloTCs NpU HEOHXOAUMOCTU B CTENeHK, Tpebyemoii ypoBHEM NONHOTLI GesonacHocTu MO.

7.2.9 KonuyecTtBo [OKYMEHTOB, KOTOpble TpebyeTca paspabortaTth, OyaeT BapbUMpOBaTLCH B 3aBUCUMO-
CTU OT 06bemMa, CIIOKHOCTU U XM3HEHHOro uukna paspabartbiBaemoro MO. Hekotopble [OKYMEHTHI MOryT
6bITb 06beguHeHb! (NpyU YCnoBuu, YTo Heobxogumblie Nogpo6GHOCTH He ByayT ynylieHbl). [ins KpynHbIX Npo-
€KTOB MOXET NnoTpeboBaThCca pa3geneHne NepeuucneHHol JoKymeHTauum (Mo nepapxuyeckomy npuHuuny)
Ha psg 6onee ynobHbIX B ynpaBneHun JOKYMEHTOB MeHblUero obbemMa. [JokyMeHThl, KoTopblie Gbuin paspa-
60TaHbl HE3aBMCUMBIMM FPYNNAMU UM OpraHamu, He [OIMKHbI 00LEAUHATLCS B €4UHbIA JOKYMEHT.

7.2.10 CBA3b Mexay pasfMyHbiMU LOKYMEHTaMW, ONUCAHHBLIMM B HACTOSILLEM pa3paene, MoxeT ObiTb
Talke onpegeneHa yepes Tabnuuy AOKYMEHTaNbHON NEPEeKPECcTHOM CCbUTKU. [Na KaXgoro us [OKyMeHTOB,
nepeyncrneHHbix B rpacde «[JOKyMeHTbI», CTagus U pasfen, CBs3aHHble C ero Co3gaHueM, ykasaHbl Mo ropu-
30HTaNM U BEpTUKanM OTHOCUTENLHO suenku, coaepxaluei cumeon «fp. Cragum, Ha koTOpbIX OH Mcnonb-
3yeTcsl, yKasaHbl Nno BEepTUKanu OTHOCUTESIbHO SiYeeK, OTMEYEHHbIX CUMBONIOM «4». Homep pasgena wim
Opyras cchbifnka Ha onpefeneHue OOKYMeHTa ykasaHbl B rpade «ge onpegeneHo». Ecnm ykasaH Homep
pasgena, cnepylowme pasgens Taike Heo6xoauMo NPoOBEpPUTb, Tak Kak OHU MOTYT coaepxarts bonee nog-
pobHyto uHcpopmaumio. CrieflyeT OTMETUTb, YTO CCbIKa Ha NNaH ynpaeneHus koHcburypauueii MO npuse-
AeHa B ckobkax, Tak Kak B JaHHOM pa3fene npocTo gaHa ccbuika Ha ISO 9001.

Ta6nuua goKyMeHTanbHON NepeKpecTHON CChINKU

Pasgen 8 9 10 11 12 13 14 15 16
3aronosok SRS | SA [ SDD |SVer|S/HI | Sval | Ass Q Ma [okyMeHTLI Fne
CTaﬂMM onpegeneHo
(*) = napannensHo ¢ ApyrMMY CTaauaMU
Cneuucukaums EN 50129
+ ¢ ¢ TpeboBaHuii k (B.2.3)
cucrteme
Cneumdpukauus EN 50129
Bxogbl cuctembl | ¢ L ¢ ¢ ¢ ¢ TpeboeaHwi (B.2.4)
(Bx0R U3 paspa- GesonacHocTu
6oTiH) CUCTEMDI
R R Onucanue apxu- | EN 50129
TEKTYpbl CUCTEMbI (B.2.1)
MnaH o6ecneve- | EN 50129
Husi 6e3onacHo- IEC 62278
CTN CUCTEMbI
MnaH obecneve-
+ . * * N | Hs kavecrsa 10 | 1543
Mnan ynpaeneHus 16.4.2
3 + | B KOHcbUrypaumeii
no
l . R lNnax Bepuduka- 11.41
MnanupoBaHue uum NO
no (*) B MnaH neterpaumm | 11.4.5
¢ ¢ no
lMnaH uHTerpauumn 12.41
B¢ MO v annapaTHbiIx
cpeacre
MNnax Banupaumm 13.4.3
n no




CTB IEC 62279-2011

Pazgen

8

10 11 12

13

14

15

16

3aronosok

SRS

SA

SDD | SVer | S/H |

Sval

Ass

Ma

(*) = napann

Cragum
eNlbHO C APYrMU CTa,

aNsIMM

HokyMeHTbI

roe
onpegesnieHo

lMnaH conpoBoX-
peHus MO

16.4.3

[naH nogroToBku
LaHHbIX

17.4.21

lMnaH nposepku
OaHHbIX

17.4.2.4

TpeboBaHus Kk
no (*)

Cneuncmkauums
TpebosaHum k NO

8.4.1

Cneuncukauums
NPUKNagHbIX Tpe-
6oBaHui

17411

Cneumcmkaums
TpeboBaHuit K
TECTUPOBAHMIO
no

8.4.13

Otyet 0 Bepucu-
kauuu TpeboBa-
HuiA k MO

11.4.1

Paspa6otka NO

Cneuucpukaums
apxutektypbl MO

9.4.1

Cneuucpukaums
npoekra NO

10.4.3

OTueT 0 Bepupu-
Kauuu apxXuTeKTy-
pbl 1 npoekta MO

11.4.12

Paspabotka
mogyns MO

Cneuncukauums
npoekTa Mogyns
no

10.4.3

Cneuncmkaums
ucCnbITaHU Moay-
na No

10.4.14

OTtuet 0 Bepuu-
kauumn mogyns NO

11.4.13

KoaguposaHue

McxoaHbii Kog,
no

OTtuet 0 Bepucu-
Kauum UCXOQHOro
koga NoO

11.4.14

TectuposaHue
Mogyns

OTyeT 06 ucnkbl-
TaHUAX Moayns
no

10.4.14

WHTterpauus NO

OTtuet 06 ucnbi-
TaHUAX MHTerpa-
uum NO

11.4.156

OtueT 06 ucnbl-
TaHUAX OAHHbIX

17.4.2.4

WHterpauus MO
M annaparHbIX
cpeacTe

OTyeT 06 UcnbI-
TaHUsIX UHTerpa-
uum MO u anna-
paTHbIX CPeacTB

12.4.8

Banupauus (*)

OTyeT 0 Banupa-
uum NO

13.4.10
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Pasgen 8 9 10 11 12 13 14 15 16
3aronosok SRS | SA | SDD |SVer|S/HI | Sval | Ass Q Ma LLOKyMEHTbI Fne
Cranmn ornpegerieHo
(*) = napannensHo ¢ gpyrMMu cTagusiMm
* OTueT 06 oueHke 14.4.9
Ouerka () i no
l 3anucu 06 uame- 16.4.9
Conposoxpge- HEHMSIX
Hue . 3anucu 06 06- 16.4.8
cnyxusaHum NO

8 Cneuundukaumna Tpebosanuii k MO

8.1 Uenb

8.1.1 OnucaHue [oOKyMeHTa, B KOTOPOM OrpeferneH nonHblid Habop TpeGosanuii ansa MO, ¢ cobniope-
HUem Bcex TpebGoBaHuil kK CUCTEME B cTeneHu, Tpebyemoii ypoBHeM nonHotel 6esonacHoctu MO. Ow sens-
eTcsi BCeoGbemnioMM JOKYMEHTOM A1s KaXAoro yyactHuka paspabotku 0O, koTopomy, Takum o6pasom,
He TpebyeTcs u3yyaTtb BCE OKYMEHTbI B nouckax TpeboBaHuid.

8.1.2 OnucaHue cneumncbukaLmmn TpeboBanuii k TectuposaHuio MO.

8.2 BxogHble AOKYMEHTbI

1) Cneumndpukaums TpeGoBaHUii kK cucTeme.

2) Cneuncbukauus TpeboBaHuii 6e30NacHOCTU CUCTEMDI.
3) OnucaHue apxuTeKTypbl CUCTEMBI.

4) MNnaH obecneveHus kavecrtaa MO.

8.3 BbixoaHble AOKYMEHTbI

1) Cneumndukaums Tpedosanmia k MO.
2) Crneuucbukauus TpeboBaHuii k Tectuposanuto MO.

8.4 TpeboBaHun

8.4.1 B cneuuncbukaumm tpebosanuii k MO pomkHbI GbITL YCTaHOBIEHbl TpeGOBaHNA K CBOMCTBaM pas-
pabateiBaemoro MO, a He k nopsiaKy ero paspabotku. 3T cBolcTBa onpepeneHbl B ISO/IEC 9126 (3a uc-
KnioyeHneM 6e30nacHOCTH) M BKITIOYAIOT:

— (PYHKUMOHANBbHOCTD (BKMOYAsi NPOM3BOAUTENLHOCTL U ONYCTMMOE BPEMSI OTKNUKA);

— HafeXHOCTb U PEMOHTOMNPUIrOAHOCTD;

— 6eaonacHocTb (Brlovas yHkuMM 6e30MacHOCTU U CBA3AHHbLIE C HUMM YPOBHU NOAHOTLI Ge3onacHo-
ctm MO);

— 3pheKTUBHOCTb;

— YAO6CTBO UCMONb30BaHUS;

— KOMMNaKTHOCTb.

YpoBeHb nonHoTbl 6esonacHoctu MO onpepnensetca cornacHo pasgeny 5 u cdukcupyetcs B cneuucu-
Kauum TpeboaHuii k MO.

8.4.2 B crenenu, Tpebyemoir ypoBHem nonHoThl 6esonacHoctu MO, cneundukaums tpe6osanuii k MO
AomkHa ObITb BbIpaXXEHAa U NOCTPOEHa Tak, YToObl 3Tn TpeboBaHus Obinu:

i) NONMHBLIMK, YETKUMK, TOUYHBIMKY, OQHO3HAYHLIMU, NPUTOAHLIMU ONs BepucbuKaLum, TECTUPOBaHUA U 06-
CIMY>XMBAHUS, U BbINOSTHUMbBIMM;

ii) npocnexveaemMbIMK MO OTHOLLEHUIO KO BCEM OOKYMEHTaM, yKa3aHHbIM B 8.2.

8.4.3 Cneuucbukaumus TpeboBaHuit k MO oomkHa BKNOYATL CNOCOOLI BLIPAXEHUS] U ONUCAHUSA, NOHAT-
Hble OTBETCTBEHHOMY NepcoHarsy, 3afeiiCTBOBaHHOMY Ha NPOTS)KEHUU BCETO XXU3HEHHOIO LIMKa CUCTEMBI.

8.4.4 B cneumdcbrkaumm TpebosaHmii k MO omkHbI GbiTb MAEHTUULMPOBaHLI U 3aperucTpupoBaHbl Bce
B3aMMOZENCTBUA C NIOGbIMM OpYTMMM CUCTEMAaMK, BHYTPU WU BHE paccMarpuBaeMoro o6opyaoBaHus,
BKITIOYasA ONepaTopoB, €CNU Takas CBA3b CYLECTBYET UMK NpeanosiaraeTcs.

8.4.5 Bce BO3MOXHbIE pexuMbl (PYHKLIMOHUPOBAHUA AOMKHBLI ObiTb NOAPOGHO onMcaHbl B cneumduka-
uum TpeboBaHwuit k MO.

8.4.6 B cneundukauum Tpebosanuii k MO gomkHbl GbITb NOAPOGHO ONUCaHbl BCE BO3MOXHbBIE PEXUMbI
paboTbl NporpaMMmUpyeMbIX 3JIEKTPOHHbIX YCTPOMCTB, B YaCTHOCTU paboTa npu oTkase.



CTB IEC 62279-2011

8.4.7 B cneuudukaumm tpebosanuit k MO gomkHbl GbiTb MAESHTMULMPOBaHBI U 3aperMcTPUPOBaHbI
nobble orpaHMyYeHUs Mexay annapartHbiMu cpeacTeamm u MO.

8.4.8 B cneuudmkauum Tpebosanmii k MO gomkHa GbiTb ykasaHa cTeneHb camonposepku MO u 3apaH-
HbIli ypOBEHb NPOrpaMMHON NPoBepku annapaTHbix cpegcts. Camonposepka MO BkniouaeT o6HapyxeHue u
nepegavy cooblueHuin, npoussoauMbix MO, B OTHOLWEHUM COBCTBEHHBIX OTKA30B U OLLUMOOK.

8.4.9 B cneumndmkaummn Tpebosanuii k MO pomkHbI GbiTb YCTaHOBNEHb TpeGoBaHUS K NEpUoauyeckoMy
TECTUPOBAHUIO (DYHKUMIA B cTeneHu, Tpebyemoii cneuucbukaumen TpeboBaHuil 6e30nacHOCTU CUCTEMBI.

8.4.10 B cneuudukaumm TpeboBaHuit k MO [oOSKHbI ObiTh ycTaHOBNEHbI TpeGOBaHUSI OTHOCUTENBLHO
obecrneyeHnss BO3MOXHOCTU TECTUPOBaHUS byHKUUIA Ge30NacHOCTH BO BPEeMS SKCrJlyaTalum BCeil CUCTEMBI
B cTeneHu, Tpebyemoii cneuudukaumnen TpebosaHuii 6e3o0nacHOCTU CUCTEMBI.

8.4.11 Ecnu 1pebyeTcs, 4Tobbl MO BLINONHANC onpeaeneHHble hyHKUWMU, OCOBEHHO CBsidaHHbIe ¢ AOC-
TWXKeHMeM TpebyemMoro ypoBHsi MOSIHOTLI 6E€30MacHOCTU CUCTEMBI, TO Takue (PyHKUMM AOJDKHbI ObiTb YETKO
onpeaeneHsl B cneuucukauum tpeéosanmii k MO.

8.4.12 Ecnu TpebyeTcs, utobbl MO BbINONHANO HeGesonacHble (PyHKUMK, TO Takue hyHKLMM QOSMKHbI
BbITb YETKO onpegeneHbl B cneumdukauum TpedosaHuin k MNO.

8.4.13 Cneuudukauus TpebosaHuii kK TecTuposaHuio MO paspabatbiBaeTcs Ha OCHOBE crieLmcuKaLmin
TpebosaHuit k MO. Cneundukaums TeCTUpoBaHUA UCNoNb3yeTcs Ans BepudukaLmm Bcex TpeGoBaHuii, onu-
caHHbIX B crieuudukaumm Tpebosanuii k MO, a Takke B ka4ecTBe ONUCAHUA TECTOB, KOTOPbIE AOJDKHbI ObiTh
npoBefeHbl ¢ 3aBepLueHHbIM MO.

8.4.14 B cneuudukaumm TpebosaHuii k TectuposaHuio MO gorkeH ycTaHaBnuMBaTbcst HAGOP TECTOBbLIX
OaHHbIX ANns Kaxpon Tpebyemoit hyHKUMK, BKITIOYAN:

i) Tpebyemble BXOAHbIE CUrHAMbI € UX NOCNEA0BATENbHOCTLIO U 3HAYSHUSIMMU;

ii) oXXxMpgaemble BbIXOOHbIE CUTHArbI C MX NMOCNEeA0BaTENbHOCTLIO U 3HAYEHUSMU;

iii) KpUTEPUM NPUEMKK, B TOM Yncrie paboume xapakTepUCTUKU M acnekTbl KavecTBa.

8.4.15 MNpocnexuBaeMocTb TpeboBaHUIA SBMIAETCA BaXHbIM KPUTEPUEM NPU BanNUaaLMM CUCTEMDI, CBS-
3aHHOI ¢ 6e3onacHOCTbIO. [JomkHbI ObITh NPefoCcTaBNeHbl CPeACTBa, NO3BONAIOLME AEMOHCTPUPOBaTL NPo-
CNeXUBAEMOCTb TpeboBaHW1 Ha BCEX CTaAUAX XUSHEHHOTO LMKIA.

8.4.16 Jlio6ble HenpocnexuBaemMble AaHHbIe OOMKHbI ObiTb OTMEUEHbI, YTOObI OHU HE OKa3biBanu BAUSA-
HUsA Ha 6e3onacHoOCTb Unu NOSIHOTY CUCTEMbI.

9 ApxuTekTtypa MO

9.1 Llenm

9.1.1 Paapa6otka apxutektypbl MO, ygosnersopsitoweii cneumcukaumm tpebosaHuit k MO B cTeneHy,
COOTBETCTBYKLLEM YPOBHIO NONHOTLI 6eaonacHocTu MO.

9.1.2 AHanua TpeboBaHui1, yCTaHOBNEHHbIX Anis O apxUTeKTypoil cucTembi.

9.1.3 OnpepgeneHue 1 OLEHKa BXXHOCTM B3aUMOAENCTBUS Mexay annaparHbiv obopygoBaHuem u MO B
yactu 6e3onacHoCTH.

9.1.4 BuiGop meToaa pa3paboTku, ecnu oH He Obin onpepeneH paHee.

9.2 BxoaHble AOKYMEHTbI

1) Cneumndukaumus TpeboBanmii k M0O.
2) Cneumcbukaums Tpe6osaHuii 6e3onacHOCTU CUCTEMBI.
3) OnucaHue apxMTeKTypbl CUCTEMBI.
4) NMnaH obecneyeHus kayectra MO.

9.3 BbixoaHble AOKYMEHTbI
Cneuudukaums apxutekTypsi 0.

9.4 Tpe6oBaHun

9.4.1 MNpepnonaraemas apxutektypa MO pormkHa ObITe OnNpegeneHa NOCTaBLWMKOM uunn paspaboTum-
kom MO u nogpo6HO onucaHa B cneumdukauumn apxutekTypbl 0.

9.4.2 B cneuudukauumn apxutektypbl MO gormkHa 6biTb yUTEeHa BOSMOXHOCTb BbINOSHEHUS cneluduka-
uum TpebosaHuit k MO npu obecneueHun 3agaHHOro ypoBHS NonHOTLI 6eaonacHoctu MO.

9.4.3 B cneuudukauum apxutektypbl MO pgomkHa GbiTh YCTaHOBNEHA, OLEHeHa U AeTafbHO onucaHa
3HAYMMOCTb B3aMMOLENCTBUSA annapaTHbix cpeacTs u MNO. CornacHo Tpe6oBaHusim IEC 62278 n EN 50129,
peaynbTaThl NpeaBapuTenbHbIX UCCNEQOBaHUIA B3aMMOAECTBUA MeXOy annapartHbiMu cpeacTteamu u MO
OOSMXHbI coepaThes B cneyuctbukaumum TpeboBaHuii 6€30nacHOCTU CUCTEMBI.
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9.4.4 B cneuudukauumn apxurektypbl MO gomkHbI ObiTh yCTaHOBMEHbI BCe aneMeHTsl MO u ana atux
3ANIeMEHTOB onpeaeneHo:

i) ABNAIOTCA NN 3TU ANEMEHTbI HOBbIMU, CYLLEECTBYIOLLMMM MW NIMLIEH3UOHHLIMM,

ii) npoBOgUNAach Nu BanNuAaLMs 3TUX NEMEHTOB paHee U KakoBbl Gbisin yCoBus Banupaumu;

iii) ypoBeHb nonHoThI 6e3onacHocTn anemenTa MO.

9.4.5 Ha ucnonk3oBaHue rotoBoro kommepueckoro MO HaknaabIBalOTCA cneayowme orpaHuYeHUs:

i) npu ypoBHe nonHotel GesonacHoctu MO 0 rotosoe kommepueckoe MO AOMKHO NpUMEHATbCA 6e3
AanbHenWux Mep NPeaoCTOPOXHOCTH;

ii) npu ypoBHe nonHoTbl 6e3onacHoctn MO 1 unu 2 rotoBoe koMMepyeckoe MO AOMKHO BKNIOYATLCA B
npouecc Banugauum MNMoO;

iii) npu ypoBHe nonHoTbl 6e3onacHocTu MO 3 unu 4 gomkHbI GbIT NPUHATEI CReayloWmMe Mepbl Npeaoc-
TOPOXHOCTH:

a) rotoBoe kommepueckoe MO fomkHO GbiTb NOABEPTHYTO TECTMPOBAHMIO NPU Banuaauuu;

b) nonxeH GbITb NPOBEAEH aHaNM3 BO3MOXHbIX OTKa30B rOTOBOTO koMMmepyeckoro NM0;

) pomkHa 6biTh paspabotaHa cTpaTerus BbiSBNEHUA OTKA30B roToBOro kommepueckoro MO U 3awmTh
CUCTEMbI OT 3TUX OTKA30B;

d) cTpaterus 3awmThl AOMKHA 6bITh NOABEPrHyTa TECTUPOBAHUIO NPU BanupaLumy;

€) BOMKHbI ObITh CO34aHbI U OLIEHEHb! XXypHanbl perucTpanum owmbok;

f) BormKHBI GbITh MO BO3MOXHOCTM UCMONb30BaHbI TOMLKO MpOCTeAluMe (PyHKLMM rOTOBOTO KOMMepue-
ckoro MO.

9.4.6 Ecnu kak yacTb npoekTa HeobxoauMO UcnonL3oBaTth paspaboraHHoe paHee O, TO OHO AOMKHO
ObITb YETKO UASHTMMDULMPOBAHO U AOKYyMEHTanbHo odopmneHo. B cneumdukaumun apxurektypbl MO porpk-
HO 6bITh NpuBeAeHo noaTeepxaeHue cootsetcTeua MO cneuucdukaumu Tpebosanmii MO 1 YPOBHIO NOMHOTHI
6esonacHocTu. BnusiHue niobbix usmeHeHui MO Ha OCTaBLIYIOCA YacTb CUCTEMBI AOIDKHO GbiTh TWATENEHO
M3Yy4eHO Anis Toro, YTo6bl onpegenuTs, TpebyloT M OHU NOBTOPHOW NPOBEPKU U OUeHKU. [lormkHO ObITb [0-
KasaHo, 4YTO BbINONHAKTCS TpeboBaHus cneumdukaumn uHTepdencos ¢ ApyrMMU MOAYNAMU, KOTOPbIE He
NPOXOAAT NOBTOPHYIO BEpUCHUKALIMIO, BanuaaLMIo U OLIEHKY.

9.4.7 B npoekTe no mMepe BO3MOXHOCTU AOSMKHbI UCNONb30BaTLCA Npolleawne sepucukauuio cywecr-
Bylowme moaynu MO, paspaboTaHHbIe B COOTBETCTBUM C TPEGOBaHMAMU HACTOSLLEro cTaHaapTa.

9.4.8 B apxutektype MO pomkHa ObiTh MUHMMU3MPOBaHa Ta €ro YacTb, KOTopasi BnusieT Ha 6esonac-
HOCTb.

9.4.9 Ecnu MO coCcTOMT M3 3NEeMEHTOB C pa3HbiMM YPOBHSIMU NONHOTHI 6e3onacHoctu MO, 10 Bcem
anemeHTam MO pgormkeH GbiTb NPUCBOEH BLICLLMIA YPOBEHb NOJNHOTHI 6e3onacHoctu MO, 3a uckmoyeHnem
crnyJyaeB, Korga MMeeTcsi NOATBEPXOSeHUe HEe3aBUCUMOCTU MEXY 3NEeMEHTaMU BLICOKOrO U HU3KOrO YpPOBHe#R
nonHoTel 6esonacHoctu MNO. [laHHOe CBUAETENLCTBO PEMUCTPUPYETCS B cneuudukaummn apxutektypsl MO.

9.4.10 B cneuucdukaumm apxutektypbl MO gomkHbl ObiTb onpegeneHa crparerus paspabotku MO B
cTeneHu, Tpebyemoii yposHem nonHoTbl 6eaonacHocty MO. Cneuundukauus apxutektypsl MO gomkHa 6biTh
M3MOXeHa 1 CTPYKTypupOBaHa Takum obpa3am, utobbl oHa Obina:

i) NoOnHOIA, YeTKO, TOYHON, OLHO3HAYHOW, NPUrOAHOW ANA BepuduKauumM, TeCTUPOBaHUA, 06CNyXMBa-
HUS, U BbINOJTHUMOW;

i) npocnexmuBaemoii No OTHOLEHUIO K cnieuudukaumm TpebosaHuii k MO.

9.4.11 B cneuudukaumm apxutektypbl MO porpkeH 6biTb 060CHOBaH 6anaHCc Mexay cTpaTerusmmu npe-
JoTBpaLLeHusi c60eB U UX yCTpaHeHUeMm.

9.4.12 B cneumucukaumm apxutektypbl MO gomkHbl 6biTb 060CHOBaHbI METOALI U Mepbl, BbiGpaHHble U3
Habopa, cooTBeTCTBYIOLWEro creuudukaummu TpebosaHuii k MO npu 3agaHHOM ypoBHE NOSIHOTLI 6e3onacHo-
cm NO.

10 Pa3pa6oTka n BHegpeHue MO

10.1 Uenu

10.1.1 Paapabotka u BHegpenue MO ¢ 3agaHHbIM YPOBHEM MOJSTHOTHI 6e30NacHOCTH COrNacHo cneuw-
cbukaumnu Tpebosanuii k MO u cneuundukaumm apxutektypbi MO.

10.1.2 Paspabotka 1O, npurogHoro Ans aHanusa, TECTUPOBaHWA, BepudukaLuum u OBCIyxMBaHUA.
TectuposaHve mogyns MO Taioke NPOBOAUTCA Ha 3TOW cTaguu. Tak Kak BepucukaLms M TeCTUpOBaHue AiB-
NATCA KPUTMYHLIMKA haKTopaMu Ons Banupauuu, MM Heobxogumo ypenute ocoboe BHUMaHue B X0pae
NPOEeKTUPOBaHUs 1 pa3paboTku ¢ Lienblo obecneveHns NpUrogHoCcTH paspabartbiBaeMoi cuctembl u ee MO k
TECTUPOBAHUIO C CAMOro Havarna.
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10.1.3 NMopgbop ¢ yyetom Tpebyemoro ypoBHA nNonHoTbl Ge3donacHocm MO nopxogsAwero Habopa
CPEeOCTB, BKIMIOYAs A3bIKM M KOMNUAATOPBI, KOTOpble GydyT copelcTBOBaTh BepucbuKkauuu, Banugauuu,
oLieHke U 06CNyXMBaHUIO Ha NPOTSHXKEHUU BCETO XKU3HEHHOro umkna Mo.

10.1.4 OcyuwecrtBneHue uxterpauuum IMoO.

10.2 BxoaHble BOKYMEHTbI

1) Cneuudmkaums Tpe6oBanuii k MO.
2) Cneuucbukauus apxutektypsl 0.
3) MnaH o6ecneueHus kauectna MO.

10.3 BbixogHbIE€ AOKYMEHTbI

1) Cneumndukauus npoekra MO.

2) Cneumcbukaums npoekra mogyns MNo.

3) Cneumcpukanus TectupoBaHus mogyns MO.

4) UcxopgHbii kop, MO u conposoauTenibHas fOKyMeHTauus.
5) Otuet o TecTupoBaHun moayns MO.

10.4 TpeboBanusa

10.4.1 [lo Hayana pa3paboTku AOMKHbI ObITb AOCTYNHLI, 4aXe B HEOKOHYaTeNbHOW pedakuuu, crneuu-
cdukauus Tpebosanmit k MO 1 cneuudunkaums apxutekrypsl MO.

10.4.2 O6beM 1 cnoXHOCTL paspabaTtbiBaemoro MO AomkHbI GbITE CBeAeHbl K MUHUMYMY.

10.4.3 B cneumdukaummu npoexktuposaHusi MO [osmkHbl ObITb YCTaHOBNEHL! TpeboBaHuAa K npoekty MO
Ha OCHOBE [eNeHUs1 ero Ha MOAYNU, Ha KaXablil M3 KOTOPbIX UMEETCA crieumucbukaums npoekra mogyns MO u
cneuucbukauus TectupoeaHus mogyns MoO.

10.4.4 Cneuudcpukaums npoekta MO gomkHa BKNOYaThL ONUcaHue:

i) anemenToB MO, ycraHoBneHHbIX B apxutektype MO u TpeboBaHusix kK UX YPOBHIO NONHOTLHI Heaonac-
HOCTH;

ii) BHewHux untepdpeicos anemeHToB MNO;

iii) uHTepdpeiicos mexay anementamu MNO;

iv) CTPYKTYpbI J@HHbIX;

V) AeneHus TpeboBaHuil Ha ANEMEHTI;

Vi) OCHOBHbIX anropuTMOB U YNOPSO0YUBAHUS;

vii) guarpamm.

10.4.5 B cneuudumkaumm npoekta mopyns MO pgormkHbl 6bITh onucaHbl (ogHa cneuudukauus npoekTa
mMoayns MO Ha kaxablil MOgynb):

i) npeHTuukaums Bcex HM3LKMX anemeHToB MO (B HaCTOAWEM CTaHpapTe HasbiBaeMbIX MOAYSSIMU),
NPOCIIEXUBAEMBIX K BEPXHEMY YPOBHIO;

i) Ux peTanbHble MHTEepdeichl Co cpenoi U ApyrMM1 MOayNsMU ¢ AeTanu3auueid BBOAOB U BLIBOOOB;

iii) MX ypoBeHb NONHOTHLI 6e30nacHOCTY;

iv) getanbHble anropuTMbl U CTPYKTYPbl aHHbIX.

Kaxpas cneuucukaums npoekta mopyns MO gomkHa GbiTe HE3ABUCMMOI U NO3BOJIATL KOGUPOBKY CO-
OTBETCTBYIOLLIEro MOayns.

10.4.6 Kaxxgbiii mogynb MO gomkeH 6biTh YUTAEMbIM, NOHATHBIM U NPUFOAHBIM K TECTUPOBAHUK).

10.4.7 Mopxoaswuin Habop CpencTs, BKIOYAs METOAb!, SA3bIKU U KOMMUMSTOPbI, OMKHBLI BbIGUPATHCS
ans TpebyemMoro ypoBHs nonHoThl 6e3onacHocTy MO Ha NpOTsXXeHUU BCEro xusHeHHoro uukna Mo.

10.4.8 Npy HEOGXOAMMOCTU [OIMKHbLI UCMOSb30BaTLCA CPeACcTBa aBTOMAaTU3UPOBAHHOIO TECTUPOBaHMUS
M UHTErpupoBaHHbIe cpeacTea pa3pabotku. [pu 3TOM cnepyeT NPUHUMAaTL BO BHUMaHWe noTpebHoCcTU nuu,
OTBETCTBEHHbIX 33 BepurKaLMIO U Banuaauumio.

10.4.9 B crenenu, Tpebyemoir ypoBHeM nonHoTbl 6eaonacHocTu MO, BbIGpaHHbIA sA3bik NPOrPaMMUPO-
BaHUs JOJHKEH MMETb TPaHCNATOP/KOMIMUIISATOP, MMEIOLLMIA OGHO U3 HUXKeCeayoLWwero:

i) cepTuchukaT COOTBETCTBUS NPU3HAHHOMY FOCYAapCTBEHHOMY/MeXayHapOAHOMY CTaHaapTy;

ii) oTueT 06 oueHke ¢ NoAPOGHbLIM ONMCAHNEM €ro NPUFrOQHOCTU K NPUMEHEHUIO NO Ha3HAYEHMUIO;

iii) MexaHM3m M3GLITOYHOrO KOHTPOJISA, KOTOPLIA 06ecneuMBaeT BbisBNIeHUE OLIMOOK TpaHCISLUK.

10.4.10 BeiGpaHHbIii A3bik 4OJKEH OTBEYaTh CrieAyoWwumM TpeGoBaHuaAM:

i) MMeTb xapakTepucTukm, NO3BOJISIIOLLME ONPEAENATHL OLUMGKU NPOrpaMMUPOBaHUS;

il) UMeTb xapaKTepuCTUKK, noaxoasiuue Ans Metoaa paspaborku.
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10.4.11 Ecnu TpeboBaHus, ycraHoBneHHble B 10.4.10, BbINONMHUTL HEBO3MOXHO, TO 0GOCHOBaHUe Bbi-
6opa nioboro anbTepHaTMBHOMO fA3blka ¢ NOAPOGHBIM ONUCAHMEM €ro NPUTOAHOCTM K NMPUMEHEHUIO MO Ha3Ha-
UYEHMIO A0IPKHO BbITh OTpaXeHo B crnieumcbukaummn apxutektypsl MO unu B nnaHe obecneveHus kavectsa MO.

10.4.12 Insa paspabotku Bcero MO gomkHbl 6biTe paspaboTaHbl U UCMONb3OBATLCH CTaHAaPTLI KOAUPO-
BaHus. Ha Hux gomkHa ObITk gaHa cebiika B niiaHe obecneyeHus kadectea MO (cm. 15.4.5).

10.4.13 CtaHpapThl KOAUPOBaHUA JOMKHLI YCTaHABNMBATL NpaBUSibHbIE METOALI NPOrpaMMUPOBaHUS,
3anpewiatb Ucnosib3oBaHWe HebesonacHbIX CBOMCTB 5i3blka M OMUCHIBATL NPOLEQYPbl AOKYMEHTasIbHOro
ocopmneHus ucxogHoro kopa. Kaxabit mogynbs MO pomkeH cogepxaTh B UCXOQHOM KOAE Kak MUHUMYM
creayoLLyo UHbopmMaLuio:

— aBTOp;

— UCTOpUA KOHUrypauum;

— KpaTKoe onucaHue.

Ona pgaHHOW MHGOPMaLuM pekOMEeHZYeTCs MCMoJib30BaTb CTAHAAPTHYK ¢opmy. OHa gomkHa ObiTb
eOMHOW Ans BCEeX MOAYMEH.

10.4.14 TectuposaHne Mopyns MO: kaxgblii MOOYNb OOMKEH UMETb cneuudukaumio TeCTUPOBaHUsI
mopyns O, cornacHo KOTOPOI NPOBOAUTCH TECTUPOBaHUE. 3TO TECTUPOBaHUE YCTaHAB/MBAET, UTO Kax-
bl MOZYNb BbINOMHAET Ha3HaueHHyo emy yHKUmMIo. B cneumdukaummn TectuposaHusi mogyns MO gomkHa
6bITh onpefeneHa Tpebyemas creneHb 3chheKTMBHOCTU TECTUPOBAHWS.

JomkeH ObiTb CO3QaH OTYET O TecTMpoBaHUM Mogyns MO, KOTOpbI OOSKEH COOTBETCTBOBaThL Che-
OyoWwmmM TpeboBaHUAM:

i) porpkeH copepxatb CNpaBKy O pesynbTaTtax TECTUPOBAHUS U UHCDOPMALIMIO O TOM, COOTBETCTBYET N
Kaxaplii Mogynbs TpeboBaHusM cneumdukaLmum npoektupoBaHus mogyns Mo;

ii) fomkeH cogepxaTb cnpaBky 06 yCrnoBUAX TECTUPOBAHMS, KOTOpasA CO3aETCH MO KXAoMY MOAYIIO U
rnokasblBaeT, YTO BCE UHCTPYKLMM UCXOQHOTO KOAA BbINOSHANUCL XOTH Obl pas;

iii) pormkeH ObITh BeINONHEH B chopme, yAoOHOM 4nsi NPOBEPKY;

iv) Habop AaHHbIX TECTUPOBAHWUS U €ro pesynbTaThl AOSDKHBI GbiTb OCHOPMIIEHBI B MALLMHOMUTAEMOA
copme Ans nocrneayroLwero aHanuaa; TecTbl AOSMKHbI GbiTh BOCNPOU3BOAMMbBIMU U NPOBOAUTLCS aBTOMATH-
YECKUMU CpefCcTBaMM, €CNu 3TO OCYLLECTBUMO.

lpoBepka cOOTBETCTBMA MOAYNs crneuudukaumMm TeCTUPOBaHUA NPOBOAUTCA Npu  BepuduKkauum
(cm. pasgen 11).

10.4.15 CornacHo ypoBHK NOnHoThl GeaonacHoctu MO, BbIGpaHHbLIA METOf NPOeKTUPOBaHUA OOKEH
obnapaTtb CBOCTBamMM, CNOCOGCTBYIOLWUMM:

i) 0606L1eHMI0, MOZYNBHOCTM M OPYIMM CBOICTBaM, KOTOPbLIE ONpeaessiioT CIIOKHOCTb;

i) YeTKOMY U TOUHOMY BbIPKEHUIO:

— (bYHKLUMOHAmNbLHOCTU;

— MHOPMALMOHHOIO NOTOKA MEXAY AJIeMEHTaMu;

— YNOPSAROYEHHOU U NPUBA3AHHOW KO BpeMeHU UH(hopMaLmu;

— COrNacoBaHHOCTK;

— CTPYKTYpPbl U CBOICTB AaHHbIX;

iii) BocnpusTMio noabLMY;

iv) BepuchbukaLum 1 Banugaumu.

10.4.16 BuibpaHHbIin MeTog, pa3paboTku gormkeH o6nagaTte CBOWCTBaMM, CrocoGCTBYIOWMMU 0BCYXU-
BaHuio 0. Takne CBOINCTBA [OMKHBI BKIIOYaTh MOAYILHOCTbL, COKPbITME UH(DOPMaLMK U MHKANCYNAUMIO.

10.4.17 Vnterpauus mogyneii MO gorkHa SIBNSITLCS NPOLIECCOM NMOCTENEHHOro 06beanHeHus oTaenb-
HbIX M paHee onpoGoBaHHbIX Mopyneit MO B eguHoe Uenoe (Wnu psip COCTaBMSIOWMX NOACUCTEM), YTODLI
uHTepdeiickl mopynen u obveaguHeHHoe MO mormu GbiTh B 4OCTATOYHOI Mepe onpo6GoBaHbl nepeg UHTe-
rpauuei 1 TECTUPOBAHUEM CUCTEMbI.

10.4.18 B KOHTeKCTe HaCTOSAILLEro cTaHaapTa U B CTeNeHU, COOTBETCTBYIOLLEA 3af4aHHOMY YPOBHIO NOn-
HoTbl 6e3onacHocTu MO, npocnexusaemocTb A0JPKHA B 0COOEHHOCTU 3aTparMBaTh:

i) npocnexmBaemocTb TPeGOBaHUIA K NPOEKTUPOBAHUIO UIU APYIMM OObEeKTam, COOTBETCTBYIOLUMUM UM;

ii) npocnexmBaemMocTb 0GHLEKTOB NPOEKTMPOBaHUS K 0ObeKTam NporpaMMUpOBaHUs, KOTOpbie peanuay-
10T UX.
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11 Bepudmkaumsa u Tectuposanue MO

11.1 Uenb

MpoBegeHWe TECTUPOBAHWUS W OLIEHUBAHWUS U3NENUIA Ha KOHKPETHOU CTaguu B cTeneHu, Tpebyemoit
ypoBHeM nonHotbl 6esonacHocTu MO, ans ofecrieyeHns KOPPEKTHOCTU U COMMIACOBAHHOCTU € BXOZHLIMU
ANA AaHHON CTagun Usgenusamu u CTaHgapTamu.

11.2 BxoAHble AOKYMEHTbI

1) Cneuucpukauus TpebosaHuii K cucTeme.
2) Cneuucbukaums TpebosaHuin 6esonacHoctu MO.
3) Cneuncbmkauums TpeboBanuii k MO.
4) Cneuucbvkauus TpeboBaHuii kK TectupoBaHuio MO.
5) Cneuucbukauums apxutektypsbi MO.
6) Cneuucbmkaums npoektupoBaHus MO.
7) Cneuucbukaumm npoekra mogyns Mo.
8) Cneuucbmkauum TectuposaHus mogyns MO.
9) UcxogHbii kog MO u conpoBoaUTENbHAS LOKYMEHTaLUS.
10) MNnaH obecneyeHus kayectaa MO.
11) Otuet TectupoBaHus mogyns MO.

11.3 BbixogHbIE AOKYMEHTbI

1) MnaH sepucukauum MO.

2) Otyet o Bepucpukauuu TpebosaHwmii k MO.

3) OtueT 0 BepuchukaLmm apxuteKkTypsbl u npoekra IMO.
4) OtueT 0 Bepucbukauumn mogyns MoO.

5) OTtuet 0 Bepuchukaumm ucxogHoro koga Nno.

6) MnaH TecTupoBaHus uHTerpauum NO.

7) OTueT 0 TecTUpoBaHUM uHTerpauum MNO.

11.4 TpeboBanuna

11.4.1 Y06kl gensTensHOCTL N0 BepudMukauum Morna ObiTb 4OMKHBIM 06pa3OM YCTAHOBMEHA, JOMKEH
GbiTh paspabotaH nnaH Bepudmkauum MO, KOTOpLI Takke MOXET GbiTb NPeayCMOTPeH ANSA KOHKPETHOM
paspaboTku unu gpymmx Hyxg Bepucdukauumn. B npouecce paspaboTtku (M B 3aBUCUMOCTU OT pa3mepa cuc-
TeMbl) NnaH MoXeT BbiTb pasgeneH Ha psp, 6onee Menkux AOKYMEHTOB M eCTecTBEHHbIM o6pa3om gonon-
HATLCA NO Mepe TOoro, Kak NoTpe6HOCTH BeputhukaLmmn CTaHOBATCA Gonee ACHbIMU.

11.4.2 B nnaHe Bepudukaumm MO pomiHbI 6biTb 3apErUCTPUPOBaHBI BCE KPUTEPUM, METOAbI U CPEACTBE],
noanexaiye NPUMEHEHUI0 B Xoae BepuduKaLumm Ha JaHHOWU CTaguun.

11.4.3 B nnaHe Bepudwmkaumm MO gomkHa ONUCLIBATLCA OEATENbHOCTb, LeNbio KOTOPas ABNSETCA ra-
paHTUpOBaHWe NPaBWIILHOCTU U NOCNEAOBaTENIbHOCTU NO OTHOLIEHUIO K U3NENUAM U CTaHZgapTaMm, ABNsIo-
LUMCS BXOOHBIMM HA [aHHOW CTaguun.

11.4.4 B nnaxe Bepucpukaumm MO gosmkHbI ObITb ONUCAHbI:

i) BbIGOp cTparermu n meTonos Bepucukauuu. Bo usbexaHme Ype3amMepHoO CNOXHOCTH NPU OLIEHKE Be-
pucbukaLum 1M TeCTMpPOBaHUS NpeanoyYTeHue OO0SMKHO ObiTb OTAAHO BLIGOPY TECTOBLIX AAHHBLIX, METOAOB
M T. 4., KoTOpble camu no cebe MoryT 6biTh Nerko NOABEPrHyTH aHaNU3y;

ii) BbIGOP U ucnonb3oBaHMe UCTbITaTeNIbHOro 06opyaoBaHUA AnsA Tectuposatus MO;

iii) BLIGOP U fokyMeHTanksHoe ocopmMeHue Bepucukauuu;

iv) oLleHUBaHUEe NOJTyYEHHbIX Pe3yNbTaToB Bepucukauuy;

V) oueHuBaHue TpeboBaHUil HAQEXHOCTH;

vi) ponu 1 0TBETCTBEHHOCTD JIUL|, BOBIEYEHHBIX B NPOLIECC TECTUPOBAHUS;

Vii) ypOBEHb TECTOBOIO NMOKPbITUS, KOTOPbIA HEOGXOAUMO AOCTUYD.

11.4.5 B nnaHe TectupoBaHusi unterpaumm MO AOMKHBLI GbITb yka3aHb!:

i) TecTOBbIE JaHHbIE U pe3ynbTaThl TECTOB;

il) TUNbI TECTOB, NOANEXALMX NPOBEASHUIO;

iii) ycnoBus TecrupoBaHusi, CpeiCcTBa, KOH(UIypauus U NporpaMmb;

iv) KPpUTEPUM TECTUPOBAHUSA, HA OCHOBE KOTOPLIX GyfleT OnpeaensaTbCs 3aBepLieHe TECTUPOBAHUS.

11.4.6 Ha kaxxpoii ctagum pa3pabotku HeO6Xo0AUMO YAOCTOBEPUTLCS, YTO BbINOMHAIOTCS TpeboBaHus K
bYHKLMOHaNBHOCTU, HAAEXHOCTH, pabounm xapakrTepucTukam u 6e30nNacHOCTU.
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11.4.7 Bepudpukaums [OrmKkHa NPOBOAUTLCA HE3ABUCUMON CTOPOHOM B CTerneHu, Tpebyemoi ypoBHEM
nonHoTbl 6eaonacHocTu MO, kak NokasaHo Ha pUCyHke 5.

11.4.8 TectupoBaHue, kotopoe 6610 NnpoBeaeHo paspaboTunkom 0 Bepudukauun u He GbINO QOKY-
MeHTanbHO oOpMIIEHO B NOSTHOM Mepe, He AO0JDKHO paccMaTpuBaThCs Kak YyacTb Bepudukauun.

11.4.9 PesynbTatbl KaxXaon BepucukaLlmMn OOIDKHLI COXPaAHATLCA B (POpMeE, KOTOpas onpeaeneHa wunu
Ha KOTOPYIO JaHa ccbiilka B NnaHe Bepudukauum MO, utobbl AaHHas uHpopMaums morna 6biTb NpoBepeHa.

11.4.10 lNocne kaxgoi BepucuKaLuM OOIDKEH CO3AaBaThbCcsl OTYET 0 Bepudukauun, cogepxawmn noa-
TBEpXaeHue Toro, 4to MO npowno BepucduKaLMIO, UM NPUYUHBI MOJTYYEHUS OTPULIATENBHOIO pesynbrata
[aHHoi Bepucpukaummn. OTueTbl 0 BepucuKaLum [OIMKHLI COAepXaTh ONUMcaHue:

i) anemeHTOB, KOTOpbIe He COOTBETCTBYIOT cneuudukauum Tpebosanuii k MO, cneuudukaLmmu NPoeKTU-
poeaHus MO unu cneumdukaummn npoekrmpoBaHusi moayns MNo;

ii) anemeHTOB, KOTOPbIE HE COOTBETCTBYIOT MinaHy obecneuyeHus kayectsa MO;

iii) Mogyneii, AaHHbIX, CTPYKTYP M anropMTMOB, NTOX0 afanTUpoBaHHbIX K npobneme;

iv) BbISIBNIEHHbIX OLUMBOK UM HEQOCTATKOB;

V) NOASIMHHOCTU U KOH(UrypaLummu BepuvMLIMPOBAHHLIX SJIEMEHTOB.

11.4.11 Bepudukauus TpebosaHuii k [10: nocne yrBepxaeHus cneumdukauun tpebosanuii k MO npu
BepudUKaLmmM AOMKHbI paccMaTpuMBaThC:

i) cootBeTCcTBME cneuucukauum Tpe6osanuii k MO B YacTU BLINONHEHUA TpebOBaHUIA, YCTaHOBNEHHbIX
B cneuucbukauum tpeboBaHuil Kk cucteme, cneuucukauuum tpeboBaHuii 6e30NacHOCTU CUCTEMBI U NJaHe
obecneyeHus kayectsa NMO;

ii) cooTBeTCTBUE cneuuduKaumun TectupoBaHusi TpebosaHuid MO kak TecTupoBaHue cneuudukauun
Tpebosanuii k N0;

iii) BHyTpEHHsI HENPOTUBOPEUUBOCTL crnelmcukaummn Tpebosanuii k IMNO.

PesynbTathl JOMKHbI ObITh OTPaXEHLI B OTUETE 0 Bepuchukaummn Tpebosanmii k MO.

11.4.12 BepucbukaLums apxuTekTypbl n npoekTupoBaHus MO: nocne yreepxxaeHUs cneuudukaumm apxu-
TekTypbl M0 u cneuucumkauum npoektuposaHus MO npu BepucbrKaLMm SOMKHBI pacCMaTPUBATLCS:

i) cooTBeTCcTBME crneumdukaumm apxutekTypbl MO 1 cneundmkaummn npoektuposanus MO cneuunduka-
uumn Tpebosanwmii k MNO;

ii) cooTBeTcTBME cneuudukaLum npoektuposaHusi MO cneumcmkauumn TpeGoBanuit k MO B yacTu He-
NPOTUBOPEYUBOCTU U 3aBEPLLUEHHOCTY;

iii) cooTBeTCTBME NnNaHa TecTupoBaHWUA uHTerpauum MO B KauecTBe Habopa TECTOBbIX A@HHbIX Cheuu-
ukaumm apxutektypbl MO 1 cneumdukaumm npoektmpoaxus MoO;

iv) BHYTPEHHSIA HENPOTUBOPEYUBOCTL crneumcukaumm apxutektypsl MO 1 cneyudukaLmmM NPoeKTMpoBa-
Hus MO.

PeaynbTaThl 4OMKHLI GbITh OTPaXEHbI B 0TYeTe 0 Bepudukauum apxutektypbl N0 u npoektupoaHus MO.

11.4.13 Bepudukaumsa mopyna MO: nocne yTBepXAEHUS Kaxaon cneumduKkaLmm npoeKTMpoBaHus Mo-
pyns MO npu BepucmKaLmMm JOIDKHBI paccMaTpUBaTLCS:

i) cooTBeTCTBME CeuudmKkauum npoekTupoBaHus mogyns MO cneumdukaumm npoektuposanus MNO;

ii) cooTBeTcTBME cneuudukaummn TectuposaHus moayns MO kak Habopa TecToBbIX AaHHbLIX cneunduka-
uum npoekTuposaHus mogyns No;

iii) paspenenue cneundukaummn npoekTuposaHus MO Ha mogyru MO u cneumduUKaLMU NPOEKTUPOBAHUA
mogynei MO ¢ yueTom:

— BbINOJIHUMOCTU TPeGyeMbIX OEeHCTBUIA;

— KOHTPONEenpurogHoCTH Ans ganbHeiwen sepucukauum;

— yaobouutaemMoctu ans rpynnbl paspaboTtku u Bepucukaumm;

— ynobcTBa CONpOBOXAEHUS ANA AanbHENLLEro pa3BuTus;

iv) cooTBETCTBUE OTHETOB O TECTMPOBaHUU Mogyneit MO kak 3anuceit TeCTUPOBaHUS, NPOBEAEHHbIX CO-
rnacHo crneumdukaummn Tecruposanusi mogyns Mo.

PeaynbTaThl OMKHBI BbITH OTPaXeHLI B 0OTYETE 0 Bepudukauymum mogyns MO.

11.4.14 Bepucbukauus ucxogHoro koga MNO: B creneHu, Tpebyemoii ypoBHEM NONHOTLI Ge30nacHOCTH
MO, ucxogHbii kop, MO pomkeH NPoBepATLCA AN o6ecneyveHus COOTBETCTBUS cneumdukalum NpoeKTUpo-
BaHusi mopyns MO u nnaHy o6ecnevyenus kadecrsa MNO. [aHHas peATenbHOCTb BKIIOYAET NPOBEpPKY AN
BbISIBIIEHUS1 TOFO, KOPPEKTHO JIU GbINIM NPUMEHEHbI CTaHAAPTLI KOAUPOBAHUS.

PesynbTathl JOMKHbI 6bITh OTPaXEHbI B OTUETE 0 Bepucukaumm ucxogHoro kopa Mo.

11.4.15 Oryer o TecTupoBaHumn uHTerpaumm MO gomkeH COOTBETCTBOBATL Crieaylowmm TpeGoBaHuam:

i) otuet o TecTupoBaHuu uHTerpauumn MO JoMmkeH CO3[ABATLCA C YKA3aHUEM Pe3yribTaToB TECTUPOBaHUS
M NOATBEPXKASHUEM TOrO, GbiI NI BLINONHEHbI 3a4a4YN U KPUTEPUU MITaHa TecTUpoBaHuA uHTerpauum MO.
B cnyyae HeBbINOMHEHUS [OIMKHbI ObiTh 3apPerucTpUpoOBaHbl MPUUYUHBI;
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ii) oTueT 0 TecTupoBaHuu uHTerpauum MO gomkeH GbiTb ochopmneH B chopme, yAOOHOI Ansi NpoBepku;

iii) Habop TeCToBbIX AAHHBIX U pe3yNbTaTbhi TECTUPOBAHUS AOMKHBI GbiTh 0hOPMIIEHbI B MalLIMHOYUTae-
Moii (hopme NS nocnepylowwero aHanuaa;

iv) TecTUpoBaHue [OMKHO GbiTb BOCNPOU3BOAUMBIM U N0 BO3MOXXHOCTU NMPOBOAUTECH aBTOMATUUECKUMU
cpeacTeamu;

V) NOASIMHHOCTL U KOHbUTypauusa BepuULMPOBaHHLIX 3NIEMEHTOB.

11.4.16 UnTerpaums MO 1 annapaTtHbIX CpeacTB onucaHa B 12.4.8.

12 Unterpauums MO u annapaTHbIX CpeaAcTB

12.1 Uenm

12.1.1 Y6eputhes, uto MO u annapaTHble cpeAcTBa KOPPEKTHO B3AUMOAESWUCTBYIOT NPU BbINOSTHEHUM
npeaHa3Ha4YeHHbIX UM PYHKLUUIA.

12.1.2 O6beguHeHue MO u annapatHbIX cpeacTB ¢ o6ecneyeHnemM Ux COBMECTUMOCTU Ofisl BbINOSHe-
HUs cneuyudmkaumm TpeboBaHuin 6e30nacHOCTU cucTeMbl U TpeboBaHWit 3a4aHHOIO YPOBHS NOMHOTHI Ge30-
nacHoctwm IMO.

12.2 BxoAHble AOKYMEHTbI

1) Cneuudbukauus Tpe6osaHuii k cucteme.

2) Cneuucbukaums TpeboBaHuii 6630MacHOCTU CUCTEMBI.

3) Onucanue apxuTeKTypbl CUCTEMBI.

4) Cneuucukauus Tpebosanumii k MO.

5) Cneuucbmkauus TpebosaHuii Tectuposanus MO.

6) Cneumcbukauus apxutektypbl 0.

7) Cneuuchukauus npoekruposanus MNO.

8) Cneuuchukauuu npoektupoanus mopynsi MO.

9) Cneuucbukauum TectupoBaHus mogyns MO.
10) UcxopHbiin kog MO u conpoBogUTenbHas LOKYMEHTauus.
11) OdokymeHTauus Ha annapaTtHble cpeacTaa.

12.3 BbIxoAHbIe JOKYMEHThI

1) MNnaH TecTuposaHus uHTerpauum MO u annapaTHbIX CPEACTB.
2) OtueT 0 TecTupoBaHuu uHTerpaumm MO n annapaTtHbIX cpeacTs.

12.4 Tpe6oBaHuA

12.4.1 MNnaH TecTMpoBaHusi MHTerpauum MO n annapaTHbIX CPEACTB ANA YPOBHeW NonHoTh 6e3onacHo-
ctu MO BbIWe HyNs CO30AETCA HA paHHEM 3Tare XU3HEeHHOro Lukna paspaboTku 4nsi Toro, YTobbl gesTenb-
HOCTb MO UHTErpaummn morna GbiTb COOTBETCTBYIOLMM 00pasoM yperynmMpoBaHa, niaH Takke MOXeT ObiTb
npegycMOTPEH ANSi KOHKPETHOrO NMPOEeKTUPOBaHUS UMK APYrMX UHTErpauUMoHHbIX Hyxd. B npouecce paspa-
60TKM (M B 3aBMCUMOCTU OT pasMepa CUCTEMbI) NiaH MOXET ObiTb pasfeneH Ha pag Gonee menkux JOKy-
MEHTOB U JOMNONHATLCA MO Mepe PasBUTUS NPOEKTUPOBaHUS annapaTtHbiX cpeacTs u MO, korga getanbHble
noTpeBHOCTM MHTErpauum CTaHyT Gonee SICHbIMU.

12.4.2 MNnaH TectupoBaHus uHTerpauum MO U annapaTHbIX CPEACTB COOEPKUT:

i) Habopbl TECTOBBIX AaHHbIX U Pe3ynbTaToB TECTUPOBAHUS;

i) TMNbI TeCTOB, NOANEXaLMX NPOBEAEHMUIO;

iii) ycnosus TectupoBaHus, BKIlOUMas MHCTPYMEHTBI, onucaHue BcrnomMoraresibHoro MO u koHburypauuu;

iV) KpUTEPUM TECTMPOBAHUSA, HA OCHOBE KOTOPLIX GyfeT onpenensATbCs 3aBepLUeHNe TECTUPOBAHUS.

12.4.3 MNnaH TecTMpoBaHus uHTerpauuu MO U annapaTHbIX CPEACTB AOIMKEH pasnuyaTh AesTernbHOCTb,
KOTOpYI0 pa3paboTuMK MOXET BbINOSIHUTE B CBOEM MOMELLEeHUM, U OesTeNbHOCTL, TpebyloLy foctyna K
CTOpOHEe nonb3oBaTens.

12.4.4 MnaH TecTupoBaHus uHTerpaumm MO u annapaTHbIX CPEeACTB AOMDKEH pasnuyatb crefyllime
AesTenbHOCTH:

i) 06beguHeHue MO ¢ UueneBbIMKU annapaTHbIMUA CPEACTBaMK;

ii) MHTErpaumsa cucTembi.

12.4.5 NHcTpyMeHThl U 06opyaoBaHue, onpeferneHHble B NnnaHe TectupoBaHusi uHterpauum MO u an-
naparHbIX CPEACTB, AOSMKHbI ObITh AOCTYNHbLI KAK MOXHO paHbLUe.
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12.4.6 Bo Bpems unterpauum MO v annapaTtHbIx cpeacTs nobas mogudukauua Unu nsMeHeHme uHTer-
pPUPYEMOi CUCTEMbI JOSKHbI CTaTh NPeAMeTOM HEeMeOIeHHOro U3yueHUsi C Lienbio onpeaeneHns Bcex Mo-
OyneiA, Ha KOTOpble BCNeACTBUE 3TUX U3MEHeHW BbIno oKasaHo BRUsHUE, U HeoOXoaUMON OesTEeNnbHOCTH
no NOBTOPHOI BepudmMKaLmn.

12.4.7 Habop TecTOBbIX AaHHbLIX U pe3yfibTaTbl TECTUPOBAHUA XenaTenbHO O(POPMIIATE B MaLUMHOYM-
Taemon hopMe LS NOCNeayLwWwero aHanusaa.

12.4.8 [JonmxeH ObITb CO3[AH OTYET O TECTUPOBaHUM uHTErpauuu MO u annapaTtHbIX CPEACTB, COOTBET-
CTBYIOLUMIA CrieflylolmM Tpe6oBaHUsM:

i) oTuet 0 TectupoBaHuu uHTerpauum MO K annapaTtHbIX CPEACTB OOMMKEH COAepXaTh peaynbkTaThl Tec-
TUpPOBaHUA U yCTaHaBIMBaTb, OblnU NU BbINOJNHEHbI 3ajavuv M Kputepuu nnaHa TectTupoBaHus UHTEerpauum
MO v annapatHbix cpeacTB. Ecnu HeT, TO 3T0 AOIMKHO ObITh YKa3aHo;

il) oTYET O TecTUpPOBaHMM UHTErPaLMKU NPOIPaMMHOIO M annapaTtHoro obecrieyeHuss JOMKeH ObiThb Bbi-
nosiHeH B chopme, NPUroQHONA Ans NPOBEAEeHUA NPOBEPKHU;

iii) Habop JaHHbLIX TECTMPOBAHUA M €ro pe3ynkTaThl PErUCTPUPYIOTCS, XKeNaTeNbHO B MAlLIMHOYMTAEMON
cdopme, Ans nocneayiolero aHanmaa;

iv) oTuet o TecTupoBaHuM uHTerpauumn MO u annapaTHbIX CPEACTB TaloKe AOJDKEH copepXaTb CBUfe-
TenbCTBO TOrO, YTO SIMLIO, OTBETCTBEHHOE 3a BepuduKaLmIo, YAOBNETBOPEHO OTYETOM B OTHOLLEHUM perm-
CTPaLUM BbINOSTHEHHbIX TECTOB B COOTBETCTBUM C NTAHOM uHTerpauuu MO u annapartHbix CPeacTs;

V) OT4eT 0 TecTMpoBaHuM uHTerpaummn MO K annapaTHLIX CPeAcTB AOJDKEH AOKYMEHTUPOBATb MOATIUH-
HOCTb U KOH(UIypaLUIO BCEX BKITIOUYEHHbIX 31IEMEHTOB.

13 Banugauus NO

131 Uenb

lNpoBefeHue aHanMaa U TECTUPOBAHUSI UHTEPUPOBAHHOW CUCTEMbI Ha COOTBETCTBUE crieyucbukaLmn
TpeboBaHuii k MO ¢ 0cobbiM akLEHTOM Ha (PYHKLUUOHANbHOCTL U 6€30NacHOCTL COrNacHO YPOBHIO NOMHOTHI
6eaonacHocm NO.

13.2 BxoAHble AOKYMEHThI

1) Cneuudpukauus Tpebosanuii k M0O.
2) Bes pokyMeHTauus no annapartHbIM cpegcteam u MO.
3) Crneuuchukauus TpeboBaHuii 6e30NacHOCTU CUCTEMBI.

13.3 BbixogHble AOKYMEHTbI

1) MnaH sBanugauuu MO.
2) Otyert o Banupgauum MO.

13.4 TpebGoBaHus

13.4.1 AHanus 1 TecTUpoBaHUE SBNSIKOTCS OCHOBHOW AEATENIbHOCTLI Banvaauuvu.

13.4.2 mutauusa u mogenmposaHue MoryT GbiTb UCMONb3OBaHbI AN AONONHEHUS! NMpoLecca BanupaLuu.

13.4.3 Mnax Banugaumu MO gormkeH GbiTh YCTAHOBNEH U [eTanu3upoBaH B COOTBETCTBYIOWEH LOKY-
MeHTauuu.

13.4.4 Nnax Banupauum NO gomkeH 6biTe pa3paboTaH U BLINOMHEH, a ero peaynbTaThl — OLUEHEHb! He-
3aBMCUMOM CTOPOHOIA B cTeneHu, Tpebyemoii ypoBHeM nonHoTel 6esonacHoctu MO.

13.4.5 Ecnu aTo TpebyeTcs ypoBHem nonHotbl 6eaonacHocTu MO, oxBaT U cogepxaHue nnaHa Banu-
pfauumn MO pomkHbl GbITh COrNacoBaHbl ¢ 3KkcnepToM. [laHHOe cornacoBaHWe SOMKHO COMpPOBOXAATLCA A0-
KYMEHTasbHbIM NOATBEPXASHUEM NPUCYTCTBUSA SKCNepTa Npu TeCTUPOBAHUN.

13.4.6 MnaH Banupauum MO forkeH BKNOYaTh KpaTkoe 060CHOBaHMe BbIGOpa cTpaTerMm Banugalv.
O6ocHoBaHue cornacHo Tpebyemomy ypoBHIO MonHoTbl GesonacHocTu MO AOMKHO BKAOUATL paccMoTpe-
HUEe NPUMEHEHUS:

i) pyYHbIX UNU aBTOMATUHECKUX METOLOB (MUIM TEX U APYIUX);

i) cTaTMyeckux Unu gUHaMUYECKUX METO0B (MK TEX U APYTUX);

iii) aHanUTUYECKUX UNKU CTATUCTUYECKUX METOLOB (MU TEX U APYTUX).

13.4.7 B nnaHe Banupaumu MO pomitbl ObITh ONpefeneHb! Wwark, HeobxoauMbie AN AeMOHCTpaLmMu
COOTBETCTBUS:

— cneumdmkauum TpebosaHuii k MO;

— cneumcpukauum apxutektypsl NO;

— cneuudukauum npoektuposanus Mo;
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— cneuuchukauumii npoekTupoBaHust mopyneii NO
B peanu3auuu Tpe6oBaHuit 6e30NacHOCTH, YCTAHOBIIEHHBIX B cneuudukaumsax TpeboBaHuit GesonacHocTU
cucTembl. JTuLo, OTBETCTBEHHOE 3a BanuaaLmio, AOSDKHO NPOBEPUTH, 3aBEPLLIEH N NPoLece Bepucukaumn.

13.4.8 iameputennHoe obopyaoBaHue, UCMONbL30BaHHOE NpU BanuaaLuW, NOANEXUT NOBEpKe UNU Ka-
nubpoeke. [lomkHa 6biTb NPOAEMOHCTPMPOBaHAa NPUrogHOCTb NMoObIX cpepacTs, MO u annapaTHbIX CPEAcTs,
MCNONb3yeMbIX NPV Banuaauuu, Aisi AaHHOW Lienn.

13.4.9 O pomKHO TECTMPOBAaTLCS NMOCPEACTBOM CUMYMSLMU BXOAHBIX AAHHLIX, CYLIECTBYIOWMUX MpU
06bIYHOI SKCNyaTaLuuu, OKUAAEMbIX HAPYLLIEHUA U HeXenaTenbHbIX YCIOBUiA, TPpebyloWmx peakuumu co cTo-
POHbI CUCTEMBI.

13.4.10 PeaynbTathl BaIMAaLMKU OOIMKHLI ObiTh AOKYMEHTaNbLHO 0chopMAeHs! B oTyeTe o Banugauum MO
B ¢hopMe, NpUrogHow st NPOBEpPKHU.

13.4.11 MNocne okoHYaHUs1 MHTErpaLMK annapartHbix cpeacTs u MO gomkeH GbITb co3gaH OTYET 0 Banu-
dauuu MO, cOOTBETCTBYIOLLMIA CrieayIomM TpeGoBaHUAM:

i) BOMKHO GbITb YCTAHOBINEHO, BLINOSIHEHbI W 3a4ayYn U KpuTepumn nnaHa sanugauum MO. Ecnum Hert, 1o
9TO JOJTUKHO ObITh YKa3aHo;

i) BOMKHBI NPUBOAUTLCS pe3ynbTaTbl TECTUPOBAHUA U 3aKNIOYeHUe O TOM, COOTBETCTBYIOT v Bce MO
Ha cBOeM Lienesom obopyaoBaHuM TpeboBaHUAM, YCTAHOBMIEHHBIM B cneuudukauum TpeGosanuii k MO;

iii) porrkHa ObITb NpepocTaBNeHa OueHKka TECTOBOrO MOKPLITUA B COOTBETCTBUM C TpebGoBaHusimu cre-
uucbmkauum Tpebosanuii k MNMO;

iv) otueT 0 Banmgaumm MO pgormkeH GbiTb BLINOMHEH B (hOpMe, NPUrOgHOM ANsi NPOBEPKY;

V) Habop TecTOBbIX AAHHLIX U €ro pesynbTaThl PErUCTPUPYIOTCA B MaluMHOuYMTaeMon cdopme ons no-
cnegyloLwero aHanusa;

Vi) TecTMpoBaHUe JOMMKHO GbiTb BOCNPOU3BOAUMBIM U BbINOSTHATLCA NO BO3MOXHOCTU aBTOMaTUHECKUMU
cpeacTeamm.

13.4.12 Otyert 0 Baympauuu MO pomkeH copgepxaTtb UAEHTUYHOCTb U KOH(PUIYpaLMIO:

i) Mcnonb3aoBaHHbIX annapaTHbIX U NPOrPAMMHbBIX CPEACTB;

i) ucnonssosaHHoro o6opyaoBaHus;

iii) kanubpoeku o6opyaoBaHus;

iv) UICNONb30BaHHbIX MOAENeil CUMyNALIUK;

V) 06HapyXeHHbIX HECOOTBETCTBUIA;

Vi) BbINOSTHEHHBIX KOPPEKTUPYIOLLUX MEPONPUSTUIA.

13.4.13 Jlio6ble 0OHapYXeHHbIE HECOOTBETCTBUS, BKITIOYas HAWAEHHbIE OWUOKU, JOIDKHLI GbiTh YETKO
naeHTuduLMpoBaHsLl B OTAENLHOM pa3gene otyeta o Banmpauuu MO U BKIIOYEHb! B COMPOBOAUTESTBHYIO
OOKyMeHTauuio Ha nocraeneHHoe MMO.

13.4.14 110 pomxHO TECTMPOBAaTbCS COMIacHo cneumdukauum Tectuposanua MNO. 310 TecTupoBaHue
[OJDKHO YCTaHOBUTB, YTO BCe TpebosaHus cneuudukauum tpeboBaHuii k MO 66Nk BINONHEHbI KOPPEKTHO.

PeaynbTaTtbl 4OMKHBI pErucTpMpoBaThes B oTyeTe 0 Banupauum 0.

14 OueHka NO

14.1 Uenb

OnpepgenuTb, cooTBeTcTBYET N MO yCTaHOBNEHHOMY YPOBHIO NONHOTHI 6€30NacHOCTU U NPUrOQHO Nu
OHO OJ18 NMPUMEHEHUs MO Ha3HAYeHUI0 Ha OCHOBE OLIeHKU MPOLIECCOB XWU3HEHHOTO LIMKNA U NOMYYEeHHbIX
NpoayKTOB.

14.2 BxoAHble AOKYMEHThI

1) Cneumndukaums TpeboBaHuii 6€30NacHOCTH CUCTEMBI.

2) Bcst [OKyMeHTaums Mo annapaTHbIM U NPOrPaMMHbIM CPEACTBaM.

14.3 BbIxoAHbI€ AOKYMEHTHI

OTtyeT 06 oueHke MO.

14.4 Tpe6oBaHmsa

14.4.1 [Ins o6opynoBaHusi, UMeEIOLLLEro ypoBeHb NonHoThl 6esonacHoctu MO 0:

i) akcnepT AOMKeH NOATBEPAUTb, YTO STOT YPOBEHbL NONHOTLI 6e3onacHoCTU Npuemnem ans gaxHoro Mo;

i) BoamoXHO, Tailoke noTpebyeTcs cornacoBaTh AaHHLIA ypOBEHb NOSHOTHI GesonacHoCTH Mexay no-
CTaBLUMKOM 1 Nosib3oBaTesieM nNpy NpoBeaeHUn TeHaepa.
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14.4.2 110 ¢ otueTtom 06 oueHke MO gpyroro akcnepTa He AOMKHO ObiTb 06LEKTOM MOMHOCTLI0 HOBOWA
oLieHku. BTopoit akcnept gorpkeH nposeputsb MO Ha cooTBeTCTBUE TpebGyeMomy ypOBHIO NONMHOTLI 6esonac-
HOCTM U NPUroAHOCTU ANsi NPUMEHEHUN Ha NpeaHa3HauYeHHOM ANs 3TOro KOMMbioTepe.

14.4.3 3kcnepT [OMKEH MMETh JOCTYN K NPOLECCY NPOEKTUPOBaHNA U pa3paboTku U KO BCeil JOKyMeH-
Taumu, CBA3aHHOM C NPOEKTOM.

14.4.4 Ouenka MO gomkHa BbINONHATLCA SKCNEPTOM, KOTOPbIA HE3aBUCUM OT Fpynnbl pa3paboT4YuKoB.

14.4.5 OxenepT gorpkeH oueHuBatb MO CUCTEMBbI HA NPUrOAHOCTL K MPUMEHEHUIO MO HasHauYeHUIo U
NpaBumbLHOCTD BhIMONMHEHUs TpeboBaHuii cneuudukalun TpeboBaHuil 6e30NacHOCTU CUCTEMBI.

14.4.6 B ctenenun, Tpebyemoii ypoBHem nonHoThl G6esonacHoctu MO, akcnepT QOMmkeH OnpeaenuTb,
6binu N BLIGpaHb! M NPMMEHEeHbI COOTBETCTBYIOLUE METOABI Ha KaXkAoi CTapumn XusHeHHoro uukna Mo.

14.4.7 Ecnu 310 TpebyeTcs ypoBHEeM NonHoTbl 6e3onacHocTu MO, akcnepT A0MKeH cornacosaTtb 06bLem
1 cogepxaHue nnaHa sanugaumm MNO. 310 cornacosaHue [OMKHO cofepxaTb UHGOPMALMIO O NPUCYTCTBUU
JKenepTa npy TECTUPOBaHUM.

14.4.8 JxcnepT MoxeT NOTpe6oBaTh BLINOMIHEHUA AONONHUTENLHOW paboTbl N0 Bepudukauun u Banu-
Oauun No ero yCMOTPEHUIO.

14.4.9 3xcnepT QOMKEH COCTaBUTL OTYETHI NO KAXKAOW NPOBEpKe, B KOTOPLIX AETANIM3UPYIOTCA pedyrib-
TaTbl BbINOMIHEHHOW UM OLIEHKM.

14.4.10 Ecnun no mHeHuio akcnepta MO npurogHo kK NPUMEHEHUIO Mo Ha3HAYeHUIo, TO B OTYeTe 06 oLeHke
MO pomkHO coaepXKaThes 3aKMIOYeHUe OTHOCUTESLHO YPOBHA NoNHOTLI GeaonacHocTu, obecneyenHoro MO.

14.4.11 Ecnu NO HenpurogHo K NPUMEHEHUIO No HasHaveHuio 6o He oGecneyeH TpebyeMblit ypoBeHb
nonHoTbl 6e3aonacHoctu MO, aKCNepT AOMKEH TONLKO COOOWUTL O HECOOTBETCTBUAX B OTUETE OueHku MO,
He faBas yKka3aHuii OTHOCUTENBHO KaKUX-IMGO TEXHUUECKUX PeLUEHUIA.

15 OGecneueHue kavectsa NO

15.1 Llenn

15.1.1 NgeHTudunkaLms, MOHUTOPUHI U YNPaBNeHne BCEe AesTeNbHOCTbIO, Kak TeXHUYECKOMW, TaK U op-
raHM3aumoHHoM, Heobxoaumon ana obecneyeHns TpeGyemoro kavectsa NO. 3t1o Tpebyetca gnsa Toro, YTo-
6bl 0becneunTs KaueCTBEHHYIO 3alUUTy OT CUCTEMATUYECKMX OLMGOK U BO3MOXKHOCTb NPOBEAEHUSA KOH-
TPOSBHBIX NPOBEPOK C LIeNbIO 3¢hEKTUBHOIO BLINONTHEHWA paboT nNo BeputukaLMm U BanupaLmm.

15.1.2 O6ecnevyeHune CBUOETENLCTB NPOBEAEHUS BbilLEYKa3aHHbIX paboT.

15.2 BxogHble AOKYMEHTbI
Bce [OKYMEHTBI KaXAO0ro atana XXU3HeHHOro Lukna.

15.3 BbixogHbIe AOKYMEHThI

1) MnaH obecneyeHus kavectaa MO.

2) MnaH ynpaeneHus koHcurypaumeii M0O.

Bce BbllIeyka3aHHbIe NaHbl ODKHBI CO34aBaThCs B HAYale NPoeKTa U akTyasiu3MpoBaThCsl Ha NpoTa-
EeHUU BCErO XXU3HEHHOro LUKNa.

15.4 Tpe6oBaHusa

15.4.1 MNocTaBLmK n/Mnu paspaboTynK JOMKEH UMETh U NPUMEHSTL CUCTEMY MEHe)KMEeHTa KauecTBa,
cootBetcTByowylo 1SO 9001:2001, B Uensix BbiNonHEeHUss TpeboBaHuii HacTosiwero craHgapTa. Hacros-
TeNnbHO pekomeHayeTcs akkpeguTtaumsa no ISO/IEC 17025.

15.4.2 MNocTaBwmk u/unu pa3paboTumMk U 3aKa3umMK LOSDKHbI NPUMEHSATbL B OTHoweHuu MO cootBetcT-
Bylowme Tpe6osanus ISO 9001 cornacHO pyKOBOASLIMM YKadaHusM, npueegdeHHbIM B ISO 9000-3.

15.4.3 MocTaBwyk n/unu paspaboTumk AOMKHbI COCTaBUTb M [OKYMEHTaNbHO OhOPMUTL MO KaXKAOMY
npoekTy nnaH obecneveHus kavectsa MO gna BeinonHeHus TpebosaHuii 15.4.1 1 15.4.2, KOTOpbie AOMKHbI
BbIpAXaTbCsl B UAMEPUMbIX NOKa3aTesnsx, €Clu 3T0 BO3MOXHO.

15.4.4 B nnaHe obecneyeHus kauyectBa MO pomkeH GbITh pa3gen, B KOTOPOM NOgpo6GHO ONMUCLIBAETCA
NpoLEeCce aKTyanusaumum Ha NPOTSHXKEHUN BCEro MPOoeKTa: YacToTa, OTBETCTBEHHOCTb U METOA.

15.4.5 Bce feicTeus, MeponpusATUsi, LOKYMEHTbI U T. 4., Heobxoaumble B cootBeTcTBuM ¢ ISO 9000-3 n
HacCTOSILLMM CTaHZAPTOM, OOJDKHbI GblTh ONMMCaHbLI UnKu cHabXaTbcs CebifikaMu B NnaHe obecneyeHust kave-
crea MO 1 npuBA3bIBaATLCSA K KOHKPETHOWN paspaboTke.

3a uckioueHnem HyneBoro ypoBHs NonHoTel 6e3onacHoctu MO, B nnaHe obecneueHus kauectsa MO
KaK MUHUMYM OOIKHbI BbITb YkasaHbl UM 06ecneyeHbl CCbINKaMu HKeCTeayLme a1eMeHTbI.
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310 Heobxoaumo ans obecrneveHus yueta Bcex acnektoB 6esonacHocTu B MO B COOTBETCTBUM C €ro
YPOBHEM MonHoThl 6eaonacHoOCTK.

HacTosiuuit nepeyeHb He ABNSETCH UCHEpPNbIBAKOLLUM:

i) onpepeneHve Mopeny QNs BCEro XXU3HEHHOTO LMK, onpegerieHne KaXaoro atana, B TOM Yuche:

— paboTbl U anemeHTapHble 3agaum;

— BXOAHbIE U BbIXOAHbIE KPUTEPUY;

— BXOAHbIE U BbIXOAHbIE AAHHbIE KAXOOro aTana;

— OCHOBHbIe paboTbl Mo o6ecneveHunto kKauecTsa Ha Kaxaom aTane;

— WITaTHOe noppasperneHue, oTBevaloLee 3a oTAesNbHy0 paboTy 1 anemeHTapHylo 3agavy;

i) npocnexusaemocTs Tpe6oBaHuii;

iii) npocnexmMBaemMoCTb CTPYKTYpbI LOKYMEHTaLMu;

iv) BOKyMeHTauus, cBsidaHHas ¢ paspaboTkoil, Bepudmkaumein v Banugaumen, akcryataumein u obeny-
xueaHuem MMO;

V) npoueaypbl MHTErpauum CUCTEMbI;

Vi) npuMeHsieMble CTaH4apThl KOAUPOBAHMS;

Vii) oLleHKa npeabigyLmx NPOBEPOK NPUrOAHOCTY;

viii) onpegeneHue cuctembl MeTpuK (KONMYECTBEHHbIE NoKa3aTenu) Kak no Npoaykuuu, Tak U no npo-
ueccy. [ins cUcTembl METPUK NPOrpaMMHOrO Npogykra HeoGXOAMMO AenaTh CCbINIKY Ha KaueCTBEeHHbIe Xa-
PaKTepUCTUKM U UHCTPYKLUMU MO NPOBEAEHUID OLEHKU B cooTBeTcTBUM ¢ ISO/IEC 9126.

15.4.6 YnpaBneHue KOHUrypaumeinn [OOIDKHO OCYLUECTBNATLCA B COOTBETCTBMU C UHCTPYKLUSMM
1SO 9001.

Kaxxgblii nporpaMMHbIii JOKYMEHT [OSikeH ObiTb NOABEPrHyT KOHTPOMIO KOH(Urypauuu, npexpe uyem
GyaeT usgaHa ero nepsas yTBepxgeHHas pepakuusi. McxogHblii kog MO gormkeH GbiTh nepepaH nop, KOH-
TPOrb KOHGUIypauumn 40 Havarna JOKYMEHTUPYEeMOro TeCTUPOBaHUS MOLYJIS.

Henb3as BHOCUTL HECAHKLIMOHMPOBAHHbIE USMEHEHUS B JIIOOOIA 3NEMEHT, HAXOASLMIACS MO, ynpaBnsie-
MbIM KOHTPONEM KoHcurypauum. Heob6xogumo npuHATL Mepbl NPEAOCTOPOXHOCTU B LIENsX NpegoTBpaLle-
HUS U OBHapyXeHUs OLMBOK, BO3HMKAOLWMX B MALLMHOYMTAEMOM KOLE BO BPEMS XPaHEHUs,, Nepechlsiky,
nepemMeLLeHus UK KONMpoBaHus.

YnpasneHue KoHcurypauuein He JOMKHO ObiTb OrpaHUyYeHO nullb pa3paboTkoi U o6cnyxuBaHMeM
NpOAYKTa, OHO Takke AOIMKHO YYUTbIBATb U UCNONL3YEMYH) B TEUEHUE BCEro XM3HEHHOro LMkia cpeny. Ta-
KOe paclumMpeHne HeobxoaMmo Ons BOCNPOM3BOAMMOCTU paspaboTku U 06CNYKUBaAHUS, UTO AOIMKHO BKINO-
yaTb KOHpUrypauuoHHbIe haiinbl, accembnepsl, KOMMUIATOPLI, OTNAAOYHbIE NPOrPpaMMbl U BCE ApYrUe uc-
nosib3yemMble cpeacTaa.

15.4.7 ApeksaTHOCTb U pe3ynbTaThl NnaHa Bepudukaumm MO gomkHbLI GbITh NPOBEPEHBI.

15.4.8 MNocTaBluk u/unu paspaboTymk OMKEH cO3aaTh, AOKYMEHTanbHO 0(bOPMUTL U BbINONTHUTL NPO-
Leaypbl KOHTPONS CTOPOHHUX NOCTABLUMKOB, B TOM YUCHe:

— meToppl, obecneunBalolMe COOTBETCTBUE YCTaHOBJIeHHbIM TpeGoBaHusm 10O, npepocTaBneHHOro
CTOPOHHMMM nocTaBlmkamu. PaHee paspabotaHHoe MO pomkHO cooTBeTCTBOBaTh TpeGoBaHUAM YPOBHS
nonHoTbl 6e3onacHocTu MO n HagexHocTu. Hoeoe MO pomkHo ObiTh pa3paboraHo u 06CNyXUBaTLCA B CO-
OTBETCTBUM C NnaHoMm obecneyeHus kauectsa MO nocraBwmka NGO C KOHKPETHLIM MITAHOM ofecneveHus
kayectBa O, cocTaBneHHbIM CTOPOHHUM MOCTABLUUKOM COrflacHo nnaHy obecneueHusi kadectsa MO no-
CTaBLUMKA;

— MeTopbl, obecneunBalomMe AOCTAaTOMHOCTh U NOMHOTY TpeGOoBaHWiA, BbigBUraeMbiX CTOPOHHEMY NO-
ctaBwumky MO.

15.4.9 MNocraBwuk u/unu paspaboTumk QOMMKEH CO3aaTh, AOKYMEHTarnbHO 0(hOpMUTE U BbINOSTHUTL NPO-
ueaypbl NPeaocTaBeHust OTYETHOCTU MO NPOBNEMHBIM BONPOCaM U NPUHATUS KOPPEKTUPYIOWUX mep. Takue
npoueaypsl, KaK 4acTb cUCTEMbl OGECrieYeHUs KauecTBa, AOKHbI OTBeYaTb TpeboBaHUAM COOTBETCTBYIO-
wwx pasgenos ISO 9001, onpegenss B 4aCTHOCTU:

— OOKYMEHTauuio, Heobxoaumylo AN NpefocTaefieHnsl OTYETHOCTU Mo NpobnieMHbIM Bonpocam u/unu
NPUHATUS KOPPEKTUPYIOLLIMX MEP, € LieNnbilo 06paTHOro BAMSIHUS Ha ynpaefieHue;

— KaK [O/MKHa aHanusnpoBaThecs UHopMauus, cobupaemas B otyeTax no npobnemam ¢ uesnbio BbisiB-
NEHUs UX NPUYKH;

— NpaKkTuky, KOTOpoi Heo6XoAMMO crepoBaTh NPU OTYETHOCTU, MPOCHEXUBAHUM U PELLEHUM NPobrieM,
BbISIBIIEHHbIX Kak Ha 3Tane paspaboTku, Tak u npu o6enyxusanum MNO;

— npochunakTuyeckme OencTeua ons pelieHus npobriem Ha ypoBHe, COOTBETCTBYOLWEM TpeGyemomy
YPOBHIO NosiHOTLI 6esonacHocTu MO;

— KOHKpETHbIE OpraHuU3aLmMoHHbIe 06S3aHHOCTU B OTHOLLEHUM pa3paboTku u obcnyxueanus M0;
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— NyTW NPUMEHEHUs1 CPEACTB KOHTPONS Ansi o6ecrneyeHuss NPUHATUS KOPPEKTUPYIOLLMX Mep U ux -
heKTUBHOCTY;

— NpUMeHsieMble pOpMbl OTYETHOCTH;

— TpeboBaHMs Ans NOBTOPHOIO NPOBEAEHUS TECTUPOBAHUS, BepucbuKaLum, BanuaaLmm 1 OLIEHKK.

Kak MMHUMYM, opraHMsauus npouecca OTY4ETHOCTM Mo NPO6eMHbIM BONPOCaM U KOPPEKTUPYIOLLMM Me-
paM JorpkHa NPUMEHSITLCS B TeYeHUe XuaHeHHoro uvkna MO, HauuHas cpa3sy nocne uxterpauum MO u go
Hauana npouecca ocuumansHoro yreepxgaeHus MO, oxeaTbiBas Takke Becb atan obcnyxusanus MNO.

16 O6cnyxuBaHue MO

16.1 LUenb

Obecneuenne Hagnexailero yHKUMOHUpoBaHUs MO ¢ coxpaHeHuem ypoBHSA NONMHOTLI 6e30nacHOCTU
MO 1 HageXHOCTU NpU BHECEHUN U3MEHEeHUI, pacluMpeHun (PyHKUMOHANbHBIX BO3MOXHOCTEN unu aganta-
uum MNO.

16.2 BxoaHble AOKYMEHTbI
Bce gokymeHTbl.

16.3 BbixoAHble AOKYMEHThI

1) Mnan o6cnyxuBaxus MNO.
2) 3anucu 06 usmeHeHum MO.
3) 3anucu 06 obenyxusanum MO.

16.4 TpeboBaHusa

16.4.1 Kak MuHUMYM, OBCnyXvBaHUE [OSHKHO OCYLUECTBNATLCA B COOTBETCTBUM C WUHCTPYKLMAMMW
ISO 9000.

MomMnmo 3TOro, Heo6xo0AMMO BbINONMHATL HKecneyowume TpebosaHus no obenyxmeanuio MO.

16.4.2 NpurogHOCTb K 06CNYXUBaHUKD [OMkHa ObiTh 3anoxeHa B cucteme MO, B 4aCTHOCTHU, 3a cyeT
cobniopgennsa TpebosaHuin pasgena 10. [ins ycraHoBneHus Tpe6oBaHUiA U OCYLLECTBREHUA NPOBEPKU MUHU-
MarbHOro YPOBHS MPUIOAHOCTU K 06CIYKUBaHUIO HE0bX0aMMO Takke pykoBogacTBoBaThes ISO/NIEC 9126-1.

16.4.3 Npouepypsbl no o6cnyxuBanuio MO [OMKHEI ObITb YCTAHOB/EHBI U YKa3aHbl B NyiaHe 06CiyxuBa-
Hus MO. 3K npoueaypbl TaKKe BKITHOYAKOT:

i) KOHTPOSIb OTYETHOCTM 06 OLIMBKAX, XYPHANIOB perucTpaumm owmnbok, 3anucei 06 obenyxmMBaHum, U3-
MEeHeHuiA aBTopuaauum u koHcpurypauum NMO/cucTems;

il) Bepuchukaumio, BanMaaLmio U OLIEHKy;

iii) onpegeneHue ynonHoMo4eHHOro opraHa, yTeepxgaroLiero uameHeHHoe MO.

16.4.4 PaboTbl No oGenyxuBaHUIO [OSHKHBI NOABEpraThbCsA NPOBepKe COrMacHo nnaHy obcnyxmeaHus MO
€ NepuoaUYHOCTLIO, YKasaHHOW B nnaHe obecneyeHus kadvectsa MO.

16.4.5 O6¢nyxuBaHme [OMKHO OCYLLECTBIATLCA C TEM XKEe YPOBHEM OLEHKU, CPEfCTB, AOKYMEHTaLMK,
nnaHWpoBaHUA M opraHM3auum, Kak u Npu NepeBoHaYasibHoi paspaboTke CUCTEMbL. DTO pacnpOCTPaHSIETCA
TakKe Ha yrnpaeneHue KoHdurypauuein, ynpaeneHue U3MEeHEeHUsIMU, LOKYMEHTOOOOpOT M He3aBUCUMOCTb
BOBJI@YEHHbIX CTOPOH.

16.4.6 Hacroswmid ctaHgapT He umeet o6paTHOI cunbl. MO3TOMY OH pacnpoCTpPaHSAETCs rNaBHbIM 06-
pa3om Ha HoBble pa3paboTKu 1 NONMHOCTBLIO MPUMEHSAETCA ANs CYLLECTBYIOLMX CUCTEM, eCIIM OHU NogBsepra-
I0TCA 3HauuUTenbHbIM Mogudukaumsam. ns 3-ro unu 4-ro ypoeHs nonHoTbl 6e3onacHoctu MO nogpsigHbie
opraHu3auuu, npexae Yem NpUCTYNUTb K paboTe No BHECEHUI0 M3MEHEHWIA, JOYDKHbI MPUHSTL peLleHue o
TOM, paccMaTtpuBaloTcsi i paboTbl MO OGCNYXUBAHUIO KAK 3HAYUTESNIbHBIC UITM HE3HAYUTESBHBIC WU Xe
MMeloLMecs MeToabl o6cnyxmBaHus NpUrogHsl ons cuctembl. MoctaBwumky MO gns ypoBHe NOMHOTHI
6esonacHocT 0, 1 u 2 HeO6XOAUMO NPUHATL aHANOrMYHOe peLueHue.

16.4.7 OpraHusaumus KOHTPOJSi CTOPOHHEro NOCTaBLMKa, OTYETHOCTM Mo npobreMHbLIM BonpocaMm U
KOPPEeKTUPYIOLLMX Mep AOMMKHa OCYLLECTBATLCH HA OCHOBAHUM KPUTEPUEB, YKa3aHHbIX B COOTBETCTBYHOLMUX
nyHktax pasgena «O6ecneveHue kavectsa MO».

16.4.8 3anucu 06 o6cnyxmBaHumn MO AOSMKHBI OCYLLECTBAATLCA AN KAKO0r0 NPOrpaMMHONO 3JIeMeHTa
C MOMEHTa, NpeaBapsIoLLero ero nepebIi BbiMyck, C NOCNeayoWmUM Ux segeHuemM. NMomumo TpebosaHuia co-
OTBETCTBYIOLLMX NYHKTOB pasgena «OTtyeThbl U 3anucu o conposoxaeHumy 1ISO 9000-3 Takue 3anucu JoSmk-
Hbl BKIIOYaTh!

i) cebinky Ha Bce 3anucu 06 uameHeHum MO A GaHHOrO NPOrpamMMHOrO 3/1IEMEHTa;

ii) UHbopmMaLuIo 0 nocneaoBaTenbHbIX UAMEHEHUSX;
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iif) TecToBbIE AaHHbIE ONSA KOMMOHEHTOB, BKIKOYas MOBTOPHYIO BaNMOALMIO U AaHHbIe perpecCUMBHOrO
TECTUPOBAHUS;

iv) ucropuio koHcurypauuu Mo.

16.4.9 [Ins kaxpnon AesTenbHOCTU Mo 06CNYXUBaHUIO JOMKHbI YCTAHABNIMBATLCA 3anucu 06 usmeHeHu-
ax MO. Takue 3anucu JOMMKHbI BKIOYATD:

i) 3anpoc Ha BHECEHNE U3MEHEHUs! UM BUOAOU3MEHeHUs;

if) aHanu3a BnusHMA paboT No o6cnyMBaHUIO HA CUCTEMY B LIENIOM, B TOM YKCAe annapaTHble CPeacTea,
MO, B3aumoaeicTeme C NonbL3OBaTENEM, CPELoM U APYroe BO3MOXHOE B3aMMOLQENCTBUE;

iii) nogpo6Hoe onucaHue MoaucurKaLMn U U3MEHEHUS;

iv) NOBTOPHYIO BanUaaLMio, perpeccMBHOE TECTUPOBAHWUE U NMOBTOPHYIO OLIEHKY Mogucdukaumm unm ms-
MEHEHUs, HacKosbKO 3Toro TpebyeT ypoBeHb NonHOTHI 6e3onacHocTu MO. OTBETCTBEHHOCTL 3a NOBTOPHYIO
Banuaauvio MOXeT BapbUpPOBATLCH MO NPOEKTaM B 3aBUCUMOCTU OT YPOBHS NMOAHOTHI 6e3onacHoctu MO.
Momumo aToro, BnusiHUe MoaUMPUKALMKU WM U3MEHEHUS HA NPOLIECC NOBTOPHOIA Banuaauunm MOXeT 6biTb
OrpaHUYEHO PasfiMYHLIMK YPOBHAMM CUCTEM (TONMbKO U3MEHEHHbIE MOZYIM, BCe UAEHTU(ULUPOBaHHbIE 3a-
TPOHYTble MOAynu, cuctema uenukom). MNMostomy nnaH Banugauuu MO pgorpkeH paccmartpueath 06e npo-
6nemMbl COrnacHo YpOBHIO NONHOTHI 6e3onacHoctn MO. CteneHb HE3aBUCUMOCTU NMOBTOPHOW BanuaaLmu
JorkHa GbITb TAKOW Xe, Kak ans NepBUYHON Banugauuu.

17 Cucrtembl, KOH(Urypupyemnie Ha OCHOBE NPUKINAAHbIX JAHHbIX

17.1 Uenm

17.1.1 XapakrepHoii 0COBEHHOCTBIO KENe3HOJOPOXKHbBIX CUCTEM YNPABMIEHUS U 3aLUTLI ABNAETCA He-
06X0AMMOCTb NPOEKTMPOBAHUA KaXA0i cucTeMbl ¢ CoBniogeHneM UHAMBUAYanbHbIX TpeGoBaHUi NS KOH-
KPETHOTO NpuMeHeHusi. CUCTEMBI, KOH(PMIYPUPOBaHHbLIE HA OCHOBE NPUKINAAHbIX AaHHbIX, NO3BOARAIOT UCMOSb-
3oBaTh yHuBepcarnbHoe MO, onobpeHHoe kak TvN, ¢ UHAUBUZYanbHLIMUA TPEGOBaHUSIMU ONIA KKAOMO Criyuasi,
onpefensiemMbiMU Kak [aHHble (KOHKPETHble MPUKIaHbIe AaHHble). STU AaHHble 0ObIMHO NpeacTaBrieHbI
B BUAE Tabnuu unu Ha KOHKPETHOM NPUKITAAHOM 5i3biKe, KOTOPbIE UHTEPNPETUPYIOTCSA YHUBEpCasbHbIM MO.

17.1.2 [Ins cuctem, KpUTUYHLIX K 6e30nacHoCT, TpebyeTca BLICOKUIA YPOBEHb PECYPCOB Ansi pa3paboT-
ku MO, obecneuynsarowero HeO6x0aUMBIN ypoBEHL NOMHOTH 6@30NacCHOCTU CUCTEMBI, YTO AenaeT BecbMa
npueneKaTenbHLIM BbIGOp cUCTEMBI, KOHDUIYPUPOBAHHON Ha OCHOBE NPUKITagHbIX AaHHbIX, TaK Kak No3so-
nsieT NOBTOPHO UCMONbL30BaTh YHUBepcanbHoe MO. Tem He MeHee, nNockonbKy Ge3onacHas pabora cucrte-
Mbl, MO BCEl BEPOATHOCTM, GydeT 3aBUCETb OT NPABUILHOCTU AaHHbIX, TO NPOUEAYPLI, NPUMEHsiemMble Ans
BbIpaGOTKU AaHHbIX, [OIDKHBI COOTBETCTBOBATH YPOBHIO NMOJIHOTHI 6830NacHOCTU CUCTEMBI.

17.1.3 Huxecnepyiowue nogpasnensi ONUCLIBAIOT TpebOBaHNA HACTOSAILLEro CTaHgapTa Ansi NepBoHa-
yanbHoii paspaboTku yHuBepcansHoro MO gns cucteM, KOH(UrypMpOBaHHbLIX HA OCHOBE NPUKIagHbIX faH-
HbIX, @ TaKKe AnA nocnegyowlein paapaboTkun Kaxxgoro Habopa faHHbIX cneuuduKku NPUMEHEHUs.

17.2 BxogHble AOKYMEHTbI

1) Cneumndukaums TpeGoanmii k MO.
2) Cneuucbukaums apxutektypsbl 0.

17.3 BbixoaHble AOKYMEHTbI

1) Cneuudukaums TpeGoBaHuii N0 NPUMEHEHUIO.
2) MnaH NoAroToBKU AAHHbIX.

3) MNnaH TecTMpOBaHUs OaHHbIX.

4) OTYeT 0 TECTUPOBAHUM JAHHBIX.

17.4 Tpe6oBaHusn

17.4.1 XKM3HEHHbIW LMKN NOArOTOBKU AaHHbIX

Ha pucyHke 6 nokasaH >KM3HEHHbII LMK NMPUNOXEeHUs, B KOTOPOM UCTONL3YeTCs annapaTHoe U yHUBep-
cansHoe M0 BmecTe ¢ KOHKPEeTHbIMU NPUKIagHbIMU AaHHbIMU. Hudke CriegyioT aTarbl XXUSHEHHOO LiMKNa.

17.4.1.1 Cneuncmkauma TpeboBaHMin NPUNOKEHURA

K npunoxeHuio 4omkHbI BbITe yecTaHOBNEHb TpeboBaHuA. OHU Talke JOIMKHbLI COAepXaTh KOHKPETHbIe
TpeboBaHWA K OTAENLHOIN YCTaHOBKe (Hanpumep, CXema NyTei, pacnosiokeHWe CpeacTs CMrHanuaauvm, or-
paHWYeHUs CKOpPOCTU), a TalkoKe CTaHJapTbl, KOTOPLIM NPUITOXEHUE AOIDKHO COOTBETCTBOBATH (Hanpumep,
npaeuna cUrHanusauum, ypoBHU NnosiHOTLI 6€30MacHOCTU CUCTEMBI).
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17.4.1.2 O6wmin paboumit NpoexT

HomkHa GbiTh OnpefeneHa apxuTeKkTypa CUCTEMbI, a Taloke YKasaHO KONMMYECTBO U TUM NMPUMEHSIEMbIX
YHUBEpCalbHbIX KOMMNOHEHTOB. Te KOMMNOHEHThLI, KoTopblie coaepxar N0, aomkHbl 6biTh pazpaboTaHbl B CO-
OTBETCTBMU C HACTOALLUM CTaHOAPTOM. d)yHKLWIVI, YKa3aHHble B TpGﬁOBaHMHX, AOJKHbI ObITb pacnpeneneHbl
Nno KOMMOHEeHTaM, a Takoke onpegeneHo qmauqecxoe HaxoXaeHue Kaxgoro KOMnoHeHTa.

17.4.1.3 NMoAaroTtoBKa A4aHHbIX

Mpouecc NoaroToBkM JaHHLbIX AOJDKEH BKIIOYaTh BbIPAbOTKY KOHKPETHOW WHcopmauum (Hanpumep,
ynpasnsiowue Tabnuubi), paspaboTky UCXOOHOMO KOAA AAHHBIX U €ro KOMNUNALMIO, NPOBEpPKY WU Apyrue
OeWCTBUA No BepudUKaLum, a Taloke TECTUPOBaHWe NPUKNAAHBLIX AAHHbIX.

17.4.1.4 ViuTerpaums m npueMKa

Ons HeKOTOpbIX CUCTEM MPUKNafHbIe AaHHble GyayT WHTErpupoBaHbl ¢ O6WMM annapatHbiM K Npo-
rpaMMHbIM obecrneyeHneM Ans TeCTUpOBaHUA pa3paboTuukom, npexae Y4em OHM GyayT YCTaHOBNEHbl Ha
MecTe paboTbl. 3TOr0 MOXET He NOHAAOBUTLCS, €CNKU AOCTATOYHYIO CTeNeHb AOCTOBEPHOCTU MOXHO NOSY-
unTb Apyrum cnocobom. 3atem obopyaoBaHue yCTaHaBnUBaETCA Ha MecTe paboT U Ha HOBOM obopyaoBa-
HWUU BbINOSHAETCH TECTUPOBaHWE UHTErpauuu. B KOHeUYHOM UTOre cUcTemMa BBOOUTCA B IKCNAyaTauuio Kak
MONMHOCTLIO rOTOBAs, NPOLIECC OKOHYATENbHON NPUEMKKN OCYLLECTBIINETCA Ha YKOMMNEKTOBaHHOM oGopyao-
BaHWU.

17.4.1.5 Bannaauma n OUEHKa
HesTensHOCTb NO BanuaauuuM U oLeHKe AoMkHa ObiTb HanpaBneHa Ha NpoBepKy paboThl HA KAXOOM
aTane Xu3aHeHHoro uukna.

17.4.2 CpencTBa U MeTOAbI NOArOTOBKU AAHHbIX

[insi KaXkporo HOBOTO TUNA CUCTEMBI, KOH(UIYPUPYEMOIA HA OCHOBE NPUKIAAHBIX AAHHBIX, AOIDKHbI ObITh
pa3spaboTaHbl KOHKPETHble MEeTOAbl NOAFOTOBKU AAHHLIX U CPEACTB, YTOObI XU3HEHHbIA LMK NOATOTOBKU
OaHHbIX, YKa3aHHbIi B 17.4.1, mor 6biTb NPUMEHEH ANA YCTaHOBKU HOBOM cuctembl. Paspabotka Takux me-
TOZOB U CPEACTB JOIMKHA BbINOIHATLCA B COOTBETCTBUM C HACTOSILUMM CTaHAAPTOM, NaparuienbHo C paspa-
60oTKOI 0BLEero NporpaMMHOro U annapaTtHoro obecneueHuss gisi cuctemsl. Llens pabot no sepudumkaumm,
BanMaauum 1 oLeHke — obecneveHne COBMECTUMOCTU CPeCTB NMOATOTOBKM AaHHbIX U yHUBepcanbkHoro MO.

17.4.2.1 Ha arane npoektupoBaHus MO ans cucTembl, KOHUIYpUPYEMOi Ha OCHOBE NMPUKIAAHbIX AaH-
HbIX, A0KeH GbiTh BbipaboTaH NnaH NOAroTOBKU AaHHbIX, YTOGb! ONpPeaenuTb CTPYKTYpY AOKYMEHTaLuM ans
npoLecca NOAroTOBKU AaHHbIX. OTU AOKYMEHTbI AOIMKHbI ObiTb CBA3aHbl C MOAENbIO XU3HEHHOrO LKA Nog-
rOTOBKM [aHHbIX, onucaHHoi B 17.4.1. B nnaHe gomxkHbl GbiTb YKasaHbl METOAbl U CPEACTBA NOATOTOBKU
[AaHHbIX, KOTOPbIE MPUMEHSIIOTCA B COOTBETCTBUM C YPOBHEM MNONHOTLI 6e3onacHocTu cuctemsl. MnaH gon-
XeH cofepxaTb TpeGoBaHUs K HE3AaBUCUMOCTU MEXAY NEPCOHASIOM, BbINOSHAOWMM BepucuKkaLuio, Banu-
Aauuio U 3apaHus no paspatorke.

17.4.2.2 MnaH NoaroToBKM OAaHHbIX JOJDKEH BbIAENATb YPOBEHb NOSHOTHI GesonacHocTu ansi ymobbix
CpeAcTB annapaTHOro U NporpaMMHoro obecneyeHus, UCNONb3yeMbiX B XXM3HEHHOM LUKE NOAroTOBKU AaH-
HbiX. Takoi ypoBeHb MOSIHOTLI 6e30MacHOCTU SIBNSETCA NPOU3BOAHOW OT TpebyemMoro ypoBHSI MOMHOTHI
GeaonacHoOCTV U CTeneHn, A0 KOTOPOM BbIXOAHbIE AaHHbIe KAXAOro CPeACcTBa NPOBEPSIOTCS APYMMMU pyud-
HbIMU W/TY aBTOMAaTU3UPOBAHHBIMUA METOLAMM.

17.4.2.3 MNpu BO3MOXHOCTU NMIaH NOAFOTOBKU AAHHBLIX OOMKEH NpegycMaTpuBaTh cuctemy obosHauqe-
HW NO onucaHuio TpeboBaHUiA U NPOEKTOB, KOTOPbIE 3HAKOMbI MHXEHEepaM-NPUKIIagHUKaMm, HarnpuMmep CTaH-
OapTHble MnnaHbl CUrHanoB U ynpaensiowme Taénuubl. Mpu BBeAeHUM HOBbIX 0603HAYEHUIt OOMKHA ObiTb
npegocTasneHa Heobxoaumas AOKyMeHTauusa Nofb3oBaTtesns, a Takke NpoBeaeHo obyueHue, ecnu 3To He-
obxogumo.

17.4.2.4 OtyeTbl NO BepucMkaLmm, TECTUPOBAHUIO, BaIMQALUM U OLEHKe, NOATBEpXaalolme, YTo nog-
roToBKa AaHHbLIX BbINOSIHEHA B COOTBETCTBUM C NNAHOM, MOTYT ObiTb CTaHAApPTM3MPOBaHbI B BUAE NPOBe-
POYHBIX SIMCTOB B LIENSIX MMHUMU3ALUK paboyeit Harpysku Npu COCTaBIIeHUU JOKYMEHTaLMM Mo KaXaow yc-
TaHoBKe cucTteMbl. 3Ta uHOpMaLMA AOMKHA COAepXaThCa B NiTaHe TECTUPOBAHUS AAHHbIX, @ pesynbTarbl
OTMEYeHb! B OTYETE TECTUPOBAHUA [AHHbIX.

17.4.2.5 Bce faHHble U COOTBETCTBYIOWANA AOKYMEHTaLUMA AOIDKHLI COOTBETCTBOBaTL Tpe6oBaHusIM no
ynpaeneHuio KoHcurypauueir pasgena 15 HacTosiwero craHgapTa. 3anuMcu no ynpasneHuto KoHburypauuei
OOIMKHBI coaepxaTb Bepcumn yHuBepcansHoro MO, ansa kotoporo 6biu paspaboTaHbl AaHHble, a Takke Bep-
CUM CPEACTB, NPUMEHEHHBIX B NMPOLeCCe NOArOTOBKN AaHHbIX.

17.4.3 Paspa6otka NO

Paapa6oTka yHuBepcanbHoro MO gna ucnonb3oBaHus B cucteMe, KOHUrypupyemoii Ha OCHOBe MNpu-
KnagHbIX AaHHbIX, LOJDKHA COOTBETCTBOBaTL TpeGoBaHusm pa3sgenos 1 — 16.
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17.4.3.1 Ha sTtane cocrtaeneHusi crneuucdukaumm tpeboBanuii k MO pomkHbl ObiTh OnpepeneHbl Te
CbYHKLMM, KOTOpbIE UCNONb3YIOT NPUKIagHble JaHHbIE B KXAOW CUCTeMe U noacucteMe. YpoBeHb NOSIHOTHI
6e3onacHOCTU CUCTEMbI, BbIAENEHHbIN OJ1S KaXXAoi noacucTemsl, OyaeT onpeaensTe CTaHAapThl, Npume-
Hsiemble K nocneaywei paspaborke gaHHbIX ONs BCEX YCTaHOBOK CUCTEMDI.

17.4.3.2 Ha stane npoektupoBaHusi O gomkHbl ObiTh NOAPOBHO onpefeneHbl MHTepdencsl Mmexay
yHuBepcanbHbiM MO U NpUKnagHeIMU AaHHBIMKU, €CIK 3TO YXXe He BbINo onpeaeneHo Ha NpeaLecTBYLMX
aTanax >XU3HEeHHOro LMKNa, Hanpumep, Kak pesynbtaTr TpeboBaHWi MO MCMONb3OBAHUIO CYLUECTBYIOLLEro
KOHKPETHOro A3bIka.

17.4.3.3 Ha sTane npoeKkTupoBaHus NporpaMMHbIX MOZynen AOKHO ObiTk 0becneyeHo cTporoe pasge-
rieHue Mexzay KOAOM U faHHbIMU NporpamMmbl, TO €CTh 4OJKHA CYLLECTBOBaTb BO3MOXHOCTL NOBTOPHO KOM-
nunupoBaTh U 06HOBNATL NGO yHUBepcanbHoe MO, nubo aaHHble 683 HeobxoaMMOCTU OBHOBNATL Apyroe,
€cnun He GbiNo BHECEHO U3MeHeHue B yCTaHOBNIEHHOM uHTepdbelice mexay MO 1 gaHHbIMU. Takke KOHKpeT-
Hble NpUKNagHbIe JaHHble CReayeT OTAENsTb OT APYrUX OaHHbIX.

17.4.3.4 Ha arane obcnyxuBaHusi 1O mMeToabl KOHTPOSSi U3MEHEHU [OIMKHbI 06ecneynTb BO3MOX-
HOCTb BHECEHUN M3MeHeHus B yHuBepcanbHoe MO Tonbko nocne Toro, kak 6yaer ycraHoBneHo, uto nubo
uameHeHHoe MO coBMeCTMMO ¢ NepBoOHaYaNibHbIMK JaHHbIMU, NGO AaHHbIE ObIM NEPECMOTPEHBI, KaK 3TO
Tpebyercs.

17.4.3.5 B npouecce Bepucpukaumm u Ha ctagum Banugauumn MO gomkHo 6biTh 06paweHo ocoboe BHU-
MaHMe Ha TO, YTO BCe 3HAYUMbIe KOMOUHALIUK JAHHbIX YUTEHDI.

17.4.3.6 YuueepcansHoe MO pomkHO ObiTh pa3paboTtaHo Tak, 4To6bl OHO MOr0 OGHapyXuBaTh NOBpe-
XAEeHHbIe AaHHbIe KOH(bUrypauum, rge 3To BO3MOXHO.

YacroTta onacHoro

cobbiTus
POCT 4acToThl YpoBeHb YposeHb
NONHOTHI NONHOTHI
6e3onacHoCTH 6e30nacHOCTH
CUCTEMBI no
4 4
™
YpoBeHb pycka: 3 3
Heobxoanmoe
HET 2 2
CHWXeHNe
MocneacTeus 3aLMUTHBIX
o pucka 1 1
onacHoro cobbiTusi CBOWCTB N
A 0 0

Poct
nocneacTeuin

YPOBHU NOMHOTHI
6esonacHocTu:
4 — 04eHb BbICOKMIA

3 — BbICOKMIA
2 — cpeaHUi
1 — HU3KKiA
O6opyaosaHue 0 - HeBesonacHeIi
noA ynpasneHuem

PMcyHOK 1- Vpomm NOJIHOTLI 6€30NacHOCTU CUCTEM, CBA3aHHbIX ¢ o6ecneyeHuem GesonacHocTn
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MPOEKTHbIA OOKYMEHT 3TAM BEPUNOUNKALNIN

BepuidwmikaLwisi cuctembl

Bepudwmkaups Tpe6osaHuin k MO

BepudwmkaLpa apxurektypb! MO

Bepvidwikaupa npoexra MO

Bepyidwikaups mogyns MO

Bepndwikauyis kopga

Arrectaupa IO

ATTECTALMA CUCTEMBI

PucyHok 3 - PasButme XM3HEHHOTo uukna pas3paboTkm 1

Paspa6oTka cucTembl

TpebosaHus K MO

MpoektuposaHune MO

Kog,

Tectuposanve MO

WHTerpaups MO/AO

Attectauusa MO

MHTerpauyus cuctemsl

Oran aTrectaummn
CucTembl

O6cnyxuBaHne Ha
MecTe paboTbl



PucyHok 4 - Pa3BuUTHE XXN3HEHHOrO UMK/a pa3paboTkuy 2
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YPOBEHb O DI, VER, VAL
| 1 1
1 PRJ MGR i i ASS'R
YPOBHWN 112 I 1 i
DI VER, VAL
PRJ MGR
YPOBHU 3 1 4 |
DI VER. VAL
nn
PRJ MGR
YPOBHN 314
VER VER
O603HaueHue:
= MOXeT 6bITb TO Xe NNL0
= MOXeT 6bITb Ta Xe KoMnaHus
VER = luuo, VAL = Jluuo,
DI = Pa3paboTumk/McnosiHuTeNb OTBETCTBEHHOE OTBETCTBEHHOE 3a
3a BepudukaLmio BasMgaumio
ASS’R = JkcnepTt PRJ MGR = MeHepxep npoekra

PVCYHOK 5 - He3aBMCUMOCTb NepcoHasna nNpu pas/vyHbIX YPOBHSAX NOMHOTLI 6e3onacHocTu MO
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MpoekTnpoBaHue n paspaboTka Pas3pa6oTka NpUIoXeHUs Ha NPOU3BOACTBE
obuieit cnctemsl

PucyHok 6 - CBSi3b MexAay pa3paboTkoil obuieil cuctembl 1 pa3paboTKOW NPUIOXKeHUA
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MpunoxeHue A
(obsizaTensHoe)

Kputepuu BbIGOpa MeTOQOB U MEPONPUATUN

Kaxxabiit M3 paagenoB 7 — 16 umeeT COOTBETCTBYIOLLYIO Tabnuly, B KOTOPOW ykasaHbl CPeAcTsa OOCTU-
XeHus coorBeTcTBUA. ECTh Tabnuubl 6onee HU3Koro ypoBHs, petanbHbie Tabnuubl (dt), B koTOpbIX 3anucu
packpbiBaloTcst 6onee nogpobHo. Hanpumep, nonydopmarnbHbie METOAbI NOAPOGHO ONUCHIBAIOTCA B fOe-
TansHOi Tabnuue dt7 (rabnuua A.18). Taloke uMeeTcs CpaBoOYHOE NMpUNOXKeHue B, Ha KOTOpPoe eCTb CChuika
B Tabnuuax k pa3genam.

[nsa kaxgoro MeToga unu MeponpusiTus, ykasaHHoro B Tabnuue, cyllectsyet Tpe6oBaHue B OTHOLLE-
HUW K2XKAOro YpoBHS NosniHOTLI 6e3onacHoctu MO oT 1 Ao 4, a Takke Ans ypoeHA 0, He CBA3aHHOro ¢ obec-
neyeHuem G6esonacHocTu. B HacTosilem cTtaHpapTe TpeboBaHUA Ans ypoBHeH NonHOThHI 6esonacHocTu MO
1 1 2 oguHakoBble OIS KaXAOr0 MeToAa. AHaNIOMMYHO, ANSA KaXAOro MeToga OAuHaKoBble TpeboBaHus
6GesonacHocm Ans ypoBHeid nonHoTel 6esonacHoctu MO 3 u 4. Takumu TpeGoBaHUAMU MOTYT GbiTh:

— «O» — flaHHbI CUMBOJ 03HAYaeT, YTO NPMMEHEeHUe MeToAa ABNAETCA 00A3aTeNbHbIM;

— «CP» — paHHbIA CUMBON O3HAYaET, YTO METOA MIM MEpPONpUsATUE CTPOrO PEKOMEHAOBaHbI ANs yKa-
3aHHOrO YPOBHS MONHOTHLI 6e3onacHocTU. Ecnn aTOoT MeTop unu MeponpusiTue He NPUMEHsIeTCs, TO Heobxo-
AMMO npegocTaBuTb nogpobHoe ob6ocHoBaHue 3Toro B nnaHe ob6ecneveHus kauyectsa MO unu MHOM JokKy-
MEHTe, Ha KOTOpbIi NpMBeAeHa Cccbinika B naHe obecrneueHus kavectaa MNO;

— «P» — JaHHbIA CMMBON O3HAYaeT, YTO METOA WM MEpOnpUATUE PEKOMEHOOBaHbI O YKa3aHHOro
YPOBHS MOSTHOTHI GesonacHocTU. 310 Gonee HU3KMIA YPOBEHb pekomeHgauum, Yem «CP», u Takne metogs!
MOryT COBMeLLaTLCS, 06pa3oBbiBasi YacTb NakeTa;

— «—» — [aHHbIii CUMBOJ 03HA4YaET, YTO METOZ, UM MEePONPUATUE HE UMEIOT peKOoMeHZaLuKU No NpumMe-
HEHUIO UNU HENMPUMEHEHUID;

— «HP» — pgaHHbIii cMMBON O03HAuYaeT, YTo MeToA UNU MeponpUATME OQHO3HAYHO HEe PEeKOMEeHAOBaHbI
ANA YKa3aHHOrO YpPOBHS MOJSIHOTLI 6e3onacHocTu. Ecnu meTog unu MeponpusiTue NpUMEHSIIOTCS, TO Heobxo-
AUMMO NpefocTaBuTb NogpobHoe 060cHOBaHUE 3TOro B nnaHe obecneveHus kauvecrsa MO unn MHOM JOKy-
MeHTe, Ha KOTOpbIi NpMBEAEHa cebiika B niaHe obecneveHus kadyecrsa MO.

CoueTaHusi METOLOB UMK MEPONPUATUIA AOIDKHBLI ObITh yka3aHbl B nfiaHe obecneyeHusi kavectsa MO
(MK MHOM OOKYMEHTe, Ha KOTOpbIA NpUBeAeHa CChinika B nyaHe obecneyeHua kavectsa MO) ¢ ogHum unu
HECKONbKAMU BbIOPAHHLIMUM METO4AMU UM MEPONpUSITUSIMU, eCnu NpUMevaHue K Tabnuue He copepxut
MHbIX TpeboBaHU. 3T NPUMEYaHUs MOTYT CoaepXaTb CCbilIkM Ha of0bpeHHble MeToabl UM 0f0bpeHHbIe
coueTaHusi metofoB. Ecnu Takve meTogbl UNU coueTaHUsi METOLOB NMPUMEHSIIOTCA, TO 3KCNepT NPpMHUMaeT
MX Kak npasuiibHbIe METOAbI U JOIDKEH MHTEPECOBATLCH MCKITIOYUTENBHO KOPPEKTHOCTBIO UX MPUMEHEHMS.
Ecnu npumeHsieTcs apyroit Ha6op MeToAoB, KOTOPLIA HagexalmM 06pa3om 060CHOBaH, TO IKCNEPT MOXET
npuUsHaTb ero NpueMmnemMbim.
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Tabnuua A.1 — Bonpochl U 4OKYMEHTaLMA XU3HEHHOro LuuKna (pasgen 7)

YpoBeHb nonHoTel 6eaonacHocTu MO
HokymeHTauus
0 1 2 3 4
1. JokyMeHTbI No nnaHuposanuko MO P CP CcP CP CP
2. JokymeHThI no TpeGoBaHusamM k MO P CP CP CP CP
3. JokyMeHTbl No npoekTupoBaHuio MO - CP CP CP CP
4. JokymeHThI no mogynio MO — CP CP CP CP
5. JokymeHTauusi 1 UICXO4HBIN KOG, P CP CP CP CcP
6. OtuyeTnbl 0 TecTupoBanuu MO - CP CcP CP CP
7. OtyeTbl 06 uHTerpauuu MO n AO - CP CcP CP CP
8. Otyer o Banugauum NO P CP CP CP CP
9. Otyer 06 oueHke MO — CP CP CP CP
10. 3anucu 06 obcnyxusaHum MO P CP CP CP CP

Tpe6osaHue — Cootsetctaue 1SO 9000 nogpasymeBaer pa3paboTKy AOKYMEHTaUMW ONIA BCEX YPOBHEN MOJSIHOTLI
6eaonacHocTu MO. Ans ypoeHs 0 paspaboTumk gomkeH BLIGpaTL NOAXOAALLMIA TN AOKYMEHTa.

Tabnuua A.2 — Cneuundpmkaumn TpeGosaHum k MO (pasgen 8)

YpoBeHb nonHoTkl 6esonacHoctu MO

MeToa/meponpusTue Cecbisika 0 1 2 3 2
1. dopmankcHble MeToAbl, B TOM uUCNe, Ha- B.30 - P P CP CP
npumep, CCS, CSP, HOL, LOTOS, OBJ,
Temporal Logic, VDM, Zu B
2. NonycopmarnbHbie MeToabl dt7 P P P CcP CcP
3. CTpyKkTypHass MeToQosiorus, B TOM u4ucre, B.60 P CP CP CP CP
Hanpumep, JSD, MASCOT, SADT, SDL,
SSADM u Yourdon B.60

TpeGoBaHus

1 Cneuudmkauus TpebosaHuii k MO Bceraa TpebyeT onucaHus NPo6sieMbl HA ECTECTBEHHOM 53bike U HE0GXOAUMbIX

MaTeMaTUYeCKUX BbiPaXKEHMUI, KOTOpLIe OTPaXaloT NPUMEHEeHWe.

2 Tabnuua oTpaxaeT gononHUTENbHbIe TPeGoBaHUA NO YETKOMY U SICHOMY onpegerieHuio cneuudukayuu. OauH unu
HECKOSIbKO M3 3TUX METOAOB AOITKHbI GbiTb BbiGpaHb! ANA COOTBETCTBUS NPUMEHSIEMOMY YPOBHIO NOSTHOTHI Ge3onacHo-

ctn NO.

Ta6nuua A.3 — Apxurtextypa MO (paznen 9)

YpoBeHb NonHoTtLl 6esonacHocTu MO

MeTtog/meponpusitue Ccbuika 0 y 2 3 2
1. 3awmTHOE NporpaMMupoBaHue B.15 — P P CP CcP
2. BuiseneHue cb0eB U UX JUarHocTuka B.27 — P P CP CP
3. Kogbl, ycTpaHsiowme oumbku B.20 - P P CP CcP
4. Kogwbl, o6HapyxmBaiowme owmbkm B.20 — P P CP CP
5. MporpaMMupoBaHue ¢ perMcTpaLmen oTkas3os B.25 - P P CP CcP
6. MeTog MOHUTOpUHIa 6e30MacHOCTH B.54 — P P P P
7. MHOroBapvaHTHOE NporpaMMupoBaHue B.17 — P P CP CcP
8. bnok BocCTaHOBNEHUs B.50 - P P P P
9. BocctaHoBneHue npepgbigyLero COCTORHUA B.5 - HP HP HP HP
cana
10. BoccraHoBneHue 6e3 Bo3BpaTta B.32 = HP HP HP HP
11. MexaHu3mbl BOCCTAHOBJIEHUs nocne c6oes B.53 - P P P P
MyTem NOBTOPHOIO 3anycka
12. 3anomMuHaHue pelueHHbIX Npobsem B.39 - P P CP CP
13. VICKyCCTBEHHbIA UHTENneKT. YcTpaHeHue B.1 - HP HP HP HP
cboeB
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OxkoH4aHMe Tabnuubl A.3

YpoBeHb nonHoThl 6esonacHocTu MO
MeToa/meponpusTue Cecbirnka
0 1 2 3 4
14. IuHamnyeckasi pekoHturypauus B.18 - HP HP HP HP
15. SEEA — aHanua nocneacreuii owwmGku npo- B.26 P P CcP CP
rpaMMHoro obecneveHus
16. AHanu3 gepeea c60eB B.28 P P CcP CP

TpeboBaHus

1 YTBepXaeHHble COueTaHUsi MeTofloB A1l YPOBHeit NonHoTLl 6eaonacHocTu MO 3 u 4 gomkHbl BbITh CreaylomnMun:

a)1,7voavH us 4, 5unmn 12;

b)1,4u5;

c)1,4un12;

d)y1,2u4;

e)1udvoguHus 15u 16.

2 OagvH U HeCKosbKO M3 3TUX MeToaoB, kpoMe 3, 9, 10, 13 1 14, gorkHbI BbiTh BeIGPaHbLI ANA BLINOMHEHUs Tpe6o-
BaHWUIA Ans ypoBHei nosHoTLl 6eaonacHocTy MO 1 1 2.

3 HekoTopble U3 3TMX BONPOCOB MOryT GbiTh OnpeaeneHsLl Ha YypoBHe CUCTEMBI.

4 Kogbl, KoppekTupylolme olmnbku, MoryT ObiTe MCNOMb30BaHbl B COOTBETCTBUU ¢ TpeGoBaHusmu IEC 62280-1 u
IEC 62280-2.

Ta6nuua A.4 — MpoekTuposanue u BHeapeHue MO (pasgen 10)

YpoBeHb nonHoTthLl 6esonacHoctu MO
MeTog/meponpusTtue Ccbinka
0 1 2 3 4
1. dopmanbHbie MeTogbl, B TOM YuUCne, Ha- B.30 - P P CcP CP
npumep, CCS, CSP, HOL, LOTOS, OBJ,
Temporal Logic, VDM, Zu B
2. MNMonycopmanbHbie MeToabI dt7 P CP CP CcP CP
3. CTpyKTypHas MeTogosiorusi, B TOM u4ucne, B.60 P CP (0] 0] (o)
Hanpumep, JSD, MASCOT, SADT, SDL,
SSADM u Yourdon
4. MogynbHbI Nogxon, dt9 CcP 0 0 0] 0
5. CTaHpgapTel NPOEKTMPOBaHWS U KOAUPOBa- dt1 CP CcP CcpP (0] (0]
Hus
6. NMopaatowmecs aHanU3sy NPOrpamMmbl B.2 CcP CcP CcP CcP CcP
7.#13blku NpOrpaMMMUpPOBaHUS CO  CTPOIUM B.57 P CP CP CcP CP
KOHTPOJIEM TUINOB
8. CTpyKTypHOE nporpammupoBaHue B.61 P CcP CcP cP CcP
9. flablk NpOrPaMMUpPOBaHUS di4 P CP CP CcP CP
10. MNogMHOXECTBO A3blKa B.38 P — - CP CP
11. CepmuchbmumpoBaHHbIE CPEACTBa U TpaHC- B.7 P CP CcP CcP CP
nNATOpbI
12. TpaHCNATOP, UCTbITAHHBIA NPaKTUMECKUM B.65 cpP CP CcP cpP CP
NpUMEHEHUEM
13. Bubnuoteka HagEXHLIX/NPOBEPEHHbIX MOAY- B.40 P P P P P
J1eil U KOMIMOHEHTOB
14. dyHKUMOHaANbHOE TeCcTUpoBaHUe/TecTUpo- di3 CP CP CP M M
BaHUe METOZIOM «4EPHOro SiLLuKay
15. TectupoBaHue 3KCMyaTaUMOHHbIX Napa- dt6 - CP CP CP CP
METpOoB
16. TecTMpoBaHue uHTepdelica B.37 CP CP CP CP CP
17. 3anucu gaHHbIX M aHanus B.13 CP CP CP 0] 0
18. Heuetkas noruka B.67 - - - - -
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OkoHu4aHMe Tabnuubl A4

YposeHb nonHotbl 6esonacHocty MO
Metoa/meponpusitue Ccbinka
0 1 2 3 4
19. O6LEKTHO OpPUEHTUPOBAHHOE NPOrPaMMHu- B.68 - P P P P
poBaHue
Tpeboeanus

1 MpurogHbiih Habop MeToaoB AoMKeH BLITL BLIGPAH COrnacHo ypoBHIO NOMHOTH 6e3onacHocTu MO.

2 MNpwv ypoBHe nonHoTHl 6e3onacHocTy MO 3 unu 4 yreepxkaeHHbLI HAGop METOAO0B AOMKEH BKIIOYaTb OAUH U3 Me-
ToAos 1, 2 wnn 3 BMecTe € 0gHUM U3 Metoaos 11 win 12. OcTanbHbie MeTobl PacCMaTPUBAIOTCH COMNacHO CBOUM
pekoMeHaaLmam.

Tabnuua A.5 — Bepudmkauun u Tectuposanue (pasgen 11)

YpoBeHb nonHotsl 6esonacHocty MO
MeToa/mMeponpusTue Ccbunika
0 1 2 3 4

1. HopmankHoe B.31 — P P CP CP
2. BeposaTHOCTHOE TecTUpoBaHue B.47 — P P CP CP
3. Cratnuctuyeckuit aHanuma dis8 - CcP CP CcP CP
4. JuHamuyeckuii aHanu3 M TecTupoBaHue dt2 - CP CcP CP CP
5. Cuctema nokasareneit B.42 - P P P P
6. MNpocnexusaeMocTb B.69 - P P CP CP
7. SEEA — aHanu3 nocnepcreuii owmnbku npo- B.26 - P P CP CP
rpamMmHoro o6ecneyeHus

TpeboBaHus

1 [ns ypoBHel nonHoTel 6e3onacHocTy MO 3 unu 4 yTeepXaeHHbIe coveTaHUsi MeTOAOB AOMMKHbI ObiTh:

a)1ug;

b; 3uné4; unmn

c)4,6un7.

2 [1ns ypoeHeit nonHoTbl 6eaonacHocTy MO 1 unu 2 yTeepXaeHHbIe COMBTaHUA METOAOB AOMKHbI ObiTb:
a) 1; unn

b) 31 4; unn

c)4.

Tabnuua A.6 — UHTerpauusa MO 1 annapatHbIx cpeAcTB (pa3gen 12)

YpoBeHb nonHoTe! 6esonacHocTu MO
MeToa/MeponpusiTue Ccbinka
0 1 2 3 4
1. dyHKUMOHaNbLHOE TeCcTUpPOBaHWe/TecTUpo- di3 CP CP CP CcP CP
BaHUe METOAOM «4YEPHOrO SLLMKa»
2. MNpoBepka akcnyaTauMoHHbIX NapameTpoB dté - P P CcP CP
TpebosaHus

1 Ans yposHs nonHoThl 6esonacHocTy MO O MeToa 1 gonkeH GbITh YTBEPXKOAEHHBIM METOAOM.
2 [ins ypoBHs nonHoTsl 6e3onacHocTv MO 1, 2, 3 unn 4 yTBepXXaeHHbLIM 40MKHO ObiTb coueTaHue MeToaos 1 u 2.

Tabnuua A.7 — Banugauus MO (pasgen 13)

YpoBeHb NonHoTH 6e3onacHocTu MO
Metoa/meponpusTue Ccblinka

0 1 2 3 4
1. BeposiTHOCTHOE TECTUPOBaHMUE B.47 - P P CcP CcP
2. NpoBepka aKcnyaTayMoOHHbIX NapamMeTpoB dt6 - CP CcP 0) o)
3. dyHKUMOHANBHOE  TeCTUPOBaHUE/TeCTUPO- dt3 CcP CcP CcP o o
BaHWe METOLOM «YEepPHOro siLMKa»
4. MogenvpoBaHue dts - P P P P

TpebosaHue — [ns ypoBHsA nonHoTel 6esonacHoctu MO 1, 2, 3 unu 4 yrBepXaeHHbIM A0MKHO GbiTh coueTaHne Me-
ToOOB 2 1 3.
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Tabnuua A.8 — Pazgenbl, nognexaiue oLueHKe

YpoBeHb nonHoTLl GesonacHocTu MO

Pasgenbl, nognexatiue oLeHke Pazgen 0 1 2 3 2
1. YpoBHu nonHotel 6e3onacHoctu MO 5 CP CP CP CP CP
2. MNepcoHan u 0TBETCTBEHHOCTb 6 - P P CP CP
3. 2KU3HeHHbIi LMK M OKYMeHTauusi 7 - CP CcP CP CP
4. Cneuudukauus Tpe6osaHmin k MO 8 P CP CcP CP CcP
5. Apxutektypa MO 9 - P P CcP CcP
6. Paspabotka u BHegpeHue MO 10 - CP CP CcP CP
7. Bepucbukauus u Tectuposanue MO 11 - CP CP CP CcP
8. UHTerpaums MO v annapaTtHbIX CPeacTs 12 - P P CP CP
9. Banugauus MO 13 - CP CP CP CP
10. O6ecneveHue kavectea MO 15 - CcP CP CP CP
11. O6cnyxusanue NO 16 - CcP CP CP CcP

Tabnuua A.9 — Ouenka MO {pasgen 14), MeToAbI OLIEHKK

YpoBeHb nonHoTL GesonacHocTy MO

MeToabl OLleHKU Ccbinka 0 1 2 3 2
1. MNpoBepoyHbIe cnMcku B.8 CcP CcP CP CP CP
2. CTaTucTMYeckuii aHanus B.14 P CP CP CcP CP
B.42
dt8
3. OuHamuyeckuid aHanua MO dt2 - P P CP CP
dt3
4. MNpUYNHHO-CNeACTBEHHbIE AuarpaMmbil B.6 P P P P P
5. AHanua gepesa cobbiTuii B.23 - P P P P
6. AHanu3 gepesa c6oeB B.28 P P P CP CP
7. SEEA — aHanu3 nocneacteuidi oumbku npo- B.26 - P P CP CP
rpammHoro obecneyeHus
8. AHanu3 0TKa3oB Nno o6LWMUM NpUYUHaM B.10 - P P CcP CcP
9. Mogenu Mapkoea B.41 - P P P P
10. Brnok-cxema HageXHoCTH B.51 — P P P P
11. MNoneBsoe uUcnbiTaHUe nepen NPUEeMKon — P CcP CcP CP CP

TpeboBaHue — OauH UM HECKONbKO U3 3TUX METOLOB AOMKHbI GbiTh BbiGpaHbLl ANs COOTBETCTBUA NPUMEHSIEMOMY
YPOBHI0 NonHoTLl 6ezonacHocTu MO.

Tabnuua A.10 — O6ecneyeHue kavectsa MO (pa3gen 15)

YpoBeHb nonHoTel 6esonacHoctu MO

M / Cc
eToa/MeponpusaTue CblSlka 0 1 2 3 4
1. AkkpeguTtauus no ISO 9001 15 P CP CP CP CP
2. CootBertcteue 1ISO 9000-3 15 0 0 0 0 0
3. Cucrtema kavecTBa opraHusaumum 15 (o) [®) (@) 0 (o)
4. YnpaBneHue KoHcurypaumei B.56 (0] 0] 0] 0] (0]

Ta6nuua A.11 — O6cnyxusanue MO (pazgen 16)

YpoBeHb nonHoTH GesonacHocTu MO

M /1 C
eTod/MeponpusaTue Cbllka 1 2 3 4
1. AHanua nocnegcTeumn B.35 P CP CP 0 (0]
2. 3anucu gaHHbIX M aHanua B.13 CP CP CP 0 o)
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HetanbHble Tabnuub (dt)

Tabnuua A.12 (dt1) — CtaHaapThl NPOSKTUPOBaHUA U koaupoBaHua (pasgen 10)

YpoBeHb nonHoTbl 6esonacHoctu MO
Mertoga/mMeponpusiTue Ccbinka

0 1 2 3 4
1. Hanuuve craHgapTta KogMpoBaHus B.16 CP CP CP CP CP
2. PyKOBOACTBO MO CTUIKO KOAUPOBAHUS B.16 CP CP CP CP CcP
3. OTcyTCTBME AMHAMUYECKUX OOBEKTOB B.16 — P P CP CP
4. OTCyTCTBME OUHAMUYECKUX NePEMEHHbIX B.16 - P P CcP CcP
5. OrpaHuyYeHHoe UCnosbL30BaHUe ykasaTenem B.16 - P P P P
6. OrpaHu4eHHOe UCNoNb30BaHNe pekypcum B.16 - P P CcP CcP
7. OtcyTcTBUE 6E3yCNOBHLIX NEPExXon0B B.16 - CP CP CcP CP

TpeGoBaHus

1 MpuHMMaeTcs, Y4To MeToAbl 3, 4 U 5 MOTYT NPMCYTCTBOBATL KaK YacTb YTBEPXAEHHOro KOMMUIATOPa UMW TPaHCHs-
TOpAa.
2 MopxopswwmiA Ha6op MeToaOB AOMKeH ObiTh BbIGPaH cornacHo YpoBHIO NONHOTLI GesonacHoctu MO.

Tabnuua A.13 (dt2) — [luHammy4eckuit aHanus u TecTupoBaHue (pasgens! 11 u 14)

YpoBeHb nonHoThI 6eaonacHocty MO
MeTtog/meponpusitue Ccbinka

0 1 2 3 4
1. AHanu3 MaHuYHbIX 3HaYeHul (TeCTUPOBaHKE) B.4 — CP CP CP CcP
2. «[MpoBoumnpoBaH1e» ownboK (TeCTUpoBaHUue) B.21 P P P P P
3. MopceB owWnboK (TECTUPOBAHUE) B.22 — P P P P
4. MogenupoBaHue (pyHKUMOHUPOBAHUS B.45 — P P CP CcP
5. Knaccbl aKBUBaNeHTHOCTM U TeCTUpPOBaHUe B.19 - P P CP CP
cermMeHTa Bxoga
6. CTpyKTYpHOE TeCTMpOBaHue B.58 - P P CcP CP

TpeboBaHua

1 AHanus TecToBLIX AaHHbIX HAXOAWUTCA Ha YPOBHE MOACUCTEMbI U OCHOBAaH Ha cneuvdukaumn u/unu cneumdmkaumum
u Kkoge.

2 MpurogHbIn Habop MeToAoB AoMmkeH GbiTh BLIGPaH COMNAacHO YPOBHIO NONHOTHI GesonacHocTu MO.

Tabnuua A.14 (dt3) — ®yHkumoHanLHoe TeCTMpoBaHMe/TeCTUPOBaHUE METOAOM «4epHOro silmka» (pasgensi 10,

12,13 n14)
YpoBeHb nosiHoTel 6e3onacHoctu MO
MeTtoa/meponpusitue Ccninka

0 1 2 3 4
1. MNpuunHHO-CNeaCTBEHHLIC Auarpammel (Tec- B.6 - - - P P
TUPOBaHue)
2. Co3gaHue nportoTuna/aHumaLms B.49 — — - P P
3. AHanu3 rPaHnYHbIX 3HAYEHUIA B.4 P CcP CcP CP CP
4. Knaccbl 9KBUBaneHTHOCTU U TeCTMpOBaHUe B.19 P CcP cP CcpP CP
cerMeHTa Bxofa
5. Umutauus pabotbl B.48 P P P P P

TpebosaHus

1 MonHota MogenvpoBaHnAa GY.EIGT 3aBuUCeTb OT Auana3oHa YpPOBHSA MOSTHOTbI GezonacHoctu MO, crnoxHocTh U BUga
npuMeHeHus.

2 Moaxopawmin Habop MeTOAOB AOMKeH GbiTh BbiGpaH CornacHo ypoBHIO NonHoTbl 6esonacHocty MO.
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Ta6nuua A.15 (dt4) — fiabiku nporpamMupoBanun (pasgen 10)

YpoBeHb nonHoTsl 6esonacHoctu MO
MeTog/MeponpusiTue Ccoinka
0 1 2 3 4

1. ADA B.62 P CP CP P P
2. MODULA-2 B.62 P CcP CP P P
3. PASCAL B.62 P CcP CP P P
4. Fortran 77 B.62 P P P P P
5. C unu C++ (He orpaHUyEeHHbIi) B.62 P P P HP HP
6. MogmHoxectBo C unu C++ co craHpapTta- B.62 P P P P P
MM KOQUPOBaHUSA B.38

7. PLIM B.62 P P P HP HP
8. BASIC B.62 P HP HP HP HP
9. Assembler B.62 P P P - —
10. Ladder Diagrams B.62 P P P P P
11. Functional Blocks B.62 P P P P P
12. Statement List B.62 P P P P P

TpebosaHus

1 Mpu ypoBHsx nonHoTkl 6esonacHocTy MO 3 U 4, korga NPUMeHNAeTCA NOAMHOXECTBO fA3bIKOB 1, 2, 3 U 4, peKOMeH-
pauus meHsietcsa Ha CP.

2 [1nA HeKOTOPbIX CIyYyaeB NPUMEHEHUS TOSTLKO A3blk 7 U 9 MOryT ObiTb €QMHCTBEHHO AOCTYMHLIMU. [pU ypoBHSAX
nonHoTel 6e3onacHocTu MO 3 1 4, roe HeT CTPOro PeKOMeHAOBaHHOrO BapuaHTa, CTPOro pekoMeHayeTcsi, UTo6bl Gbino
f13bIKOBO® NOAMHOXECTBO, UTOOLI NOAHATL pekoMeHaauumio Ao «P», a Talke AomkeH BbITb TOUHbIA HAa6op CTaHOapToB
KOAUPOBaHUS.

3 Ona nonyveHuss MHOpMaUMM No oLleHKe COOTBETCTBUSA si3blka NPOrpaMMMpOBaHUS CM. CChIKy B Gubnuorpacum
Ha «COOTBETCTBYIOLLMIA R3bik NporpaMMupoBaHus» (B.62).

4 Ecnvn B Tabnuue OTCYTCTBYET KOHKPBTHbIA S3bIK, TO OH He UCKMIOYaeTCs aBToMaTuyecku. Tem He MeHee OH Jof-
XeH cooTBeTcTBOBaThL B.62.

Ta6nuua A.16 (dt5) — MogenupoBsaHue (pasgen 13)

YpoBeHb nonHoThl GesonacHocTu MO
MeToa/MeponpusiTue Ccbinka

0 1 2 3 4
1. QwarpaMmbl NOTOKa SaHHbIX B.12 - P P P P
2. KoHeuyHble aBTOMaThl/guarpaMmbl COCTOSHUIA B.29 - CP CP CP CP
3. PopmarbHbie MeTogbl B.30 — P P CP CP
4. MogenvposaH1e (OyHKUMOHUPOBaHUSA B.45 — P P CP CP
5. BpeMeHHble ceTtu MNeTtpu B.64 - CP CP CP CP
6. Co3gaHue npotoTuna/aHumaums B.49 — P P P P
7. CTpyKTYpHbIE guarpaMmmbi B.59 - P P CP CP

TpebosaHue — Moaxoasiwmit Habop MeToaoB AOMKeH GbITh BbiIGPaH COrNacHo YPOBHIO NOMHOTHI GesonacHocTu MO.

Tabnuua A.17 (dt6) — Nposepka kavecTBa (hyHKLUMOHMPOBaHUA (pa3gensi 10, 12 u 13)

n
MeTog/MeponpusiTie Cominka YpoBeHb nonHoTbl 6esonacHocTn MO
0 1 2 3 4
1. JlaBUHHOE/Harpy3o4HoOe TeCTUpoOBaHUe B.3 — P P CP CP
2. OrpaHu4eHusi BpEMEeHU peakuum U NaMmaTu B.52 — CP CP CP CP
3. TpeboBaHus kK hyHKLIMOHUPOBAHUIO B.46 - CP CP CP CP

Tpe6osaHwve — MoaxoasiLuit Habop MeTogoB AOMKeH BbiTh BLIGPaH CornacHo ypoBHIO nonHoTsl GesonacHoctu MO.
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YpoBeHb NofHOTLI GesonacHoctu MO

Metoa/meponpusitue Ccbunika o y 2 3 2
1. Jlomueckue puarpammby/gyarpaMmbl (OyHKLMO- - P P P CcP CP
HanbHbIX 6510K0B
2. [uarpaMmbi NocriefoBaTeNnbLHOCTU - P P P CP CP
3. QlwarpamMmbl NOTOKA AAaHHBIX B.12 P P P P P
4. KoHeuHble aBTOMaThl/guarpaMmMbl COCTOSIHUIA B.29 — P P CP CP
5. BpemeHHble cetu MeTpu B.64 — P P CP CcP
6. TabnuLibl UCTUHHOCTU B.14 P P P CcP CP

Tpebosanue — Moaxoaswumit Habop MeToaoB AosmKeH GbiTb BbiGpaH COrnacHo YPoBHIO NOMHOTLI 6esonacHocTu MO.

Tabnuua A.19 (dt8) — Cratmueckuin aHanus (pasgens! 11 u 14)

YpoBseHb nonHoThl 6esonacHocTu MO
Metog/mMeponpusTue Ccbinka

0 1 2 3 4
1. AHanua rpaHuUYHbIX 3HAYEHUI B.4 — P P CcP CcP
2. NpoBepoyHbIe CNUCKK B.8 — P P P P
3. AHanua noToka ynpasneHus B.9 - CP CP CcP CcP
4. AHanu3a noToKa AaHHbIX B.11 — CcP CP CcP CP
5. «[posoumpoBaHMe» OLMBoK B.21 - P P P P
6. MpoBepku no Parany B.24 - P P CcP CcP
7. AHanNu3 NoXHou Luenu B.55 - — - P P
8. CumMBONUYecKoe BbINONIHEHUE B.63 — P P CcP CP
9. MNporoHbl/0630psI pa3paboTku B.66 CP CcP CcP CcP CP

TpebosaHue — Moaxoaswmin Habop MeTogoB fosKeH BbiTh BbiGpaH CornacHo YpPoBHIO NOMHOTHI GesonacHocTy MO.

Ta6nuua A.20 (dt9) — MoaynbHbIit npuHumMn (pa3gen 10)

YpoBeHb nonHoThl 6e3onacHocTu MO

MeTtoa/meponpustue Ccuinka 0 1 2 3 2
1. OrpaHuyeHHbIA pasmep moayns B.43 CcP CcP CP CcP CP
2. CkpbiTue uHcopmMaumu/uHkancynsumus B.36 P CcP CP CcP CP
3. OrpaHuyeHne Yucna napameTpos B.43 P P P P P
4. OgHa TouKa BXO4a U OpHa TouKa Bbixoga B B.43 P CP CP CcP CcP
nognporpaMmax U (pyHKUmsX
5. MonHocTLIo onpeaeneHHbI uHTepdenc B.43 CcP CcP CcP 0] o)

Tpe6osanue — Moaxoaswwmii HaGop meTofoB Ao/mkeH GbiTh BLIGPaH COrNacHoO YPOBHIO NoNHOTLI 6esonacHocTy MO.
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Mpunoxenue B
(cnpaBo4HOe)

Bubnuorpacgus metogos

B.1 UckyccTBeHHbIN MHTENNEKT. YecTpaHeHue cboeB

(Ccbinka npuBepgeHa B pasgene 9.)

Uenn

O6ecneunTb BO3MOXHOCTL MMOGKOrO pearMpoBaHusi HA NOTeHUManbHbIe OMacHOCTW 3a CYET BBEAESHUN
KOMIJIeKCa METOAOB U MOZErNeil NpoLecca, a Taioke aHanusa 6e30nacHOCTU U HAAEXKHOCTU B peXxuMe pealib-
HOro BPeMEeHMU.

XapakrepucTuka

MporHo3aupoBaHue BO3HUKHOBEHUSI CO0EB (paccuMTaHHbIe TEHAEHUMM), yCTpaHeHue c6oeB, o6enyxuBa-
HUEe U Hag3opHble AeicTBus MOryT GbiTh NoaaepXaHbl CUCTEMAMU C UCKYCCTBEHHbIM UHTENNEKTOM [ocTa-
TOUHO 3Ch(hEKTUBHO B PasfIMUHbIX KaHarax CUCTEMbI, NOCKOJILKY NPaBusia MoryT 6biTb BLIBEAEHLI HENOCpes-
CTBEHHO U3 cneuucukaumii 1 nNpoBepeHbl OTHOCUMTENbHO HUX. Npu TakoM nopxone onpeferneHHbIX obLwmux
owmnBOoK, KOTOpPble NOTeHUUanbHO MOryT GbiTh BHECEHbI B crieyucukaLum yxe ¢ y4eToM npasun NpoeKTUpo-
BaHWUSA M peanu3aummn, MoxHo addekTuBHO n3bexarb, 0cobeHHO npu hyHKLMOHAILHOM UMK OnMcaTesnbHOM
NPUMEHEHUN COMETaHUA MOAENeil N METOMOB.

MeTogpl BbIGUpaloTes Takum o6pa3om, 4YToGbl c6oM MOXHO GbIIO YCTpaHATb, a nocneacTeus cboes —
MWHUMU3UPOBAThL, 06ecrneynBas COOTBETCTBUE YCIIOBUSIM 6€30NacHOCTU U HAREXHOCTH.

B.2 Mogpawwmecs aHan13y nporpaMmbl

(Ccbinka npuBegeHa B pasgene 10.)

Uenb

Pa3apaGoTka nerkoaHanuaupyembix nporpamm. PaGota nporpaMmbl ospkHa GbiTh NOAHOCTLIO AOCTYNHA
npoBepKe Ha OCHOBE aHanu3a.

XapakrepucTnka

3apaua — paspabortatb nerkoaHasMsupyemMbie nporpaMmbl ¢ NPUMEHEHUEM METOOOB CTaTUYECKOro
aHanuaa. Yto6bl 4OCTMYbL 3TOr0, HEOGXOAUMO CredoBaTh NPaBUaM CTPYKTYPUMPOBaHHOIO NPOrpaMMmUpoBa-
HUS, Hanpumep:

— anroputM ynpasneHus Mmogynem OOofmKeH COCTOATb U3 CTPYKTYPUPOBAHHBLIX KOHCTPYKTUBHBIX 3f1eMeH-
TOB, TO €CTb NOCNeaoBaTesIbHOCTEN, LUKIIOB U BbiGOpa;

— MOZYJM JOMXKHbI ObITb HeGONbLIMMU;

— YMCII0 BO3MOXHBIX MyTeil Yepes Mogyrb HeBOMbLLOE;

— MHOMBUZYalbHbIE YaCTM NPOrpaMMbl OOIMKHBI GbiTh COCTABMEHbI TakuMm obpa3om, uTobbl oHU Gbinu
KaK MOXHO 6orblLue pasbeuHeHbI;

— CBf13b MeXAy BXOAHbIMU U BbIXOQHBIMU NapaMeTpaMun JorDkKHa ObITb KaK MOXXHO npoiue;

— CITIOXHble pacyeTbl He A0JMKHbI UCNOSIb30BaThCS B Ka4eCcTBe OCHOBbLI Orisi Bbl50pa BETBU U LLUKNA,

— BbIOOp BETBM M LMKIa AOIMKeH GbiTb NPOCTO CBA3aH CO BXOAHLIMU NapameTpamMu Mofyrei;

— rpaHuLbl MeXZy pasfIMYHBIMU TUNaMu Npeobpa3oBaHus [OSDKHBI ObiTh NPOCTLIMU.

CnpaBouHbIii MaTepuan

Verification — The Practical Problems. B. J. T. Webb and D. J. Mannering, SARSS 87, Nov. 1987, Altrin-
cham, England, Elsevier Applied Science, ISBN 1-85166-167-0, 1987.

An Experience in Design and Validation of Software for a Reactor Protection System. S. Bologna,
E. de Agostino et al., IFAC Workshop, SAFECOMP 1979, Stuttgart, 16—18 May 1979, Pergamon Press
1979.

B.3 NlaBuHHOE/Harpy3o4Hoe TecTupoBaHue

(Cchinka npueepeHa B Tabnuue di6.)

38



CTBb IEC 62279-2011

Uenb

MpuMeHeHe NCKNIOYUTENBHO BLICOKOI pabouelt Harpy3ku Ha OBBLEKT TECTUPOBAHUA C LIENbIO NPOBEPKU
TOro, BLIAEPXKMUT NN 06BLEKT TECTUPOBAHMS HOPMAaJTbHYIO pabouylo Harpysky.

Xapakrepuctuka

CywiectByeT psf, pa3nuyHbIX YCIIOBUIA TECTMPOBAaHMUSI, KOTOPbIE MOXHO NPUMEHUTL OIS JTABUHHOIO/Harpy-
304HOro TeCTMpoBaHus. HekoTopbie U3 Takux yCroBuid NPUBEAEHBI HIDKE:

—npu pabote B pexume MocneaoBaTesisHOro orpoca 06bLeKT TeCTUPOBaHUA NOABEpraeTcsl HaMHOro
Gonblumm UCXOAHBbIM UBMEHEeHUAM 3a eJUHULLY BpEMEHU, YeM Npu 0BbIYHbIX YyCNoBUAX;

— npu paboTe No 3anpocy YMCNO 3anpocoB 32 eAVHULYY BpEMEeHU K 06GBbeKTy TeCTUPOBaHUs yBEnuuMBa-
€TCs, BbIXOAA 3a Npeaenbl 0bbIYHbIX YCIOBUiA;

— ecnu pasmep 6a3bl AaHHbIX UTPaeT BaXKHYIO POJib, OH YBEJIMUUBAETCS, BbIXOAA 3@ npepenbl 06biuHbIX
ycnosuia;

— BAUAIOLME YCTPONCTBA YCTAHABIMBAIOTCS HA MaKCUMAarbHYIO UITM MUHUMArbHYIO CKOPOCTH COOTBET-
CTBEHHO;

= anAa KpaﬁHMX cnyvaeB BCe Bnusiowue (bal(TOpr, HaCKOJIbKO 3TO BO3MOXHO, BHOCATCH B PaHUuYHbIS
YCNoBUSA OQHOBPEMEHHO.

Mpwv gaHHLIX YCNOBUSIX TECTUPOBaHUA MOXET ObITb OLIEHEHO BPEMEeHHOe NoBeaeHne o6bekTa TecTUpo-
BaHUA. MoxHO Habniopatb 3a BAMSHUEM M3MEHEHW Harpysku. MoXHO NpoBepuTb NpaBuUrbHLIN 06BLEM
BHYTPEeHHUX OycepoB AUHAMUYECKUX NEPEMEHHDBIX, CTEKOBbIX 3aMOMMUHAIOLUX YCTPOUCTB U T. A,

B.4 AHanu3 rpaHUYHbIX 3HaYEHUHA

(Ccbinku npuBepeHbl B Tabnuuax di2, dt3 u dts.)

Llenb
YcTpaHeHue ownbok B MO, BOZHUKAIOLMX NPU OrPaHUYEHUSIX NAapaMeTPOB MU MPaHULL.

XapakTtepucTuka

BxoaHoit MHTepBan nporpammbl pasgeneH Ha psag KaccoB BBOgA. TeCTupoBaHue JOMKHO OXBaTbiBaTb
rpaHuLbl M KpailHue TouKM KiaccoB. Bnarogaps TeCTMpOBaHUIO MOXHO NPOBEPUTL, COBNARAIOT N IPaHULIbI
B UCXOOHOM UHTepBane cneuudukauum ¢ rpaHuLamMu B nporpamme. Vcnonb3oBaHue HyNeBOro 3Ha4YEeHUN
Kak B NpsIMOM, TaK U B KOCBEHHOM NepeBofe, 3a4acTyio BefeT K owmnbke u TpebyeT 0coboro BHUMaHus:

— genurenb Hynb;

— nycTble cumBonbl B koge ASCII;

— nycTas CTekoBasi NamMsATbh UMK SNEMEHT CrUCKa;

— HyneBasi MaTpuLa;

— HYNEeBOI 3N1eMeHT Tabnuupl.

O6bIuYHO rpaHULbl NS BBOAA UMEIOT NpsiMOe COOTBETCTBME rpaHuuaMm guanasoHa BeiBoga. Cnegyer
obecneunTb Haﬁop TeCTOBbIX AaHHbIX, yTObbI NPUHYAUTENbHO NOABECTU BbIBOA K OrpaHU4YeHHbIM 3Ha4YeHu-
AM. Takke cnegyetr pacCMOTpPeTb BO3MOXHOCTb oBecrneueHusi TECTOBbIX OAHHbIX, U3-3a KOTOPbIX BbIBOZ,
NpEBLILLAET rPaHUYHbIE 3HAYEHUS cneuuduKaLmn.

Ecnu BbiBOg npepcTaenseT coboii NocnefoBaTenbHOCTb AaHHbLIX, HAaNPUMEP pacrnevartaHHy Tabnuuy,
To ocob60oe BHUMaHWE CreayeT yAenuTb NepBOMY U MOCNegHeMy 3JIEMEHTaM U CMUCKaMm, B KOTOPbIX HeT
3NeMeHTOB, 1 3NIeMeHT U 2 3r1eMeHTa.

CnpaBouHbIi MaTepuan
The Art of Software Testing. G. Myers, Wiley and Sons, New York, USA, 1979.

B.5 BoccTtaHoBneHue npeabigyLlero COCTosiHus gaina

(Cceinka npuBegeHa B pasgene 9.)

Lenb

BoccTaHoBneHWe npaBubHOMN yHKLMOHANBHOW paboThbl NOCHE OQHOMO MM HECKOJbKUX COOEeB.
XapakrepucTuka

Mpu nosiBneHun c6os cucTema nepeycraHaBNUBAETCA Ha Gonee paHHee BHYTPEHHee COCTOsHWe, CTa-
6unbHOCTL KOTOpOro Ghbina NPoBepeHa paHee. ATOT MeTof, NoAPa3yMeBaeT YyacToe COXPaHEHUEe BHYTPEH-
HEro COCTOSIHUSI Ha TaK Ha3bIBaeMbIX CTPOro ONpeferieHHbIX KOHTPOSIbHBIX TOUKaX. 3TO MOXET GbiTh BbINON-
HeHo rrobankHo (N5 nosiHoi 6askbl AaHHBIX) UK C ONPeaeneHHbIM LWaroM (U3MEHEHUs TONBKO MEXAY KOH-
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TPOMNbHBIMU TOUKaMK). 3aTeM cUCTeMa [O/DKHA KOMMNEHCUPOBATh U3MEHEHUs, Npou3ollefliue B TeuYeHue
3TOr0 BPpEeMeHMu, UCNOJb3ys NPOTOKONMUPOBaHUE (KOHTPOSIbHLIA aHanvM3 OercTBuid), KoMneHcaumio (Bce no-
CNeaCcTBUA TakUX USMEHEHUI aHHYSIMPYIOTCS) UK BHeLHee (PyYHOe) B3aUMOQEencTeue.

B.6 MpuunHHO-CNegCTBEHHbIE AUarpamMMbl

(Ccbinku npuBegeHsl B pasgene 14 n tabnuue dt3.)

Uenb
MogenuposaHue B ¢hopme guarpaMmbl NOCHEA0BATENILHOCTU CODBbLITUIA, KOTOPbLIE MOTYT Pa3BUTLCHA B
CUCTeMy KaK CrecTBue coveTaHusi 6a3oBbiX COOLITUIA.

XapakTrepucTuka

3TO MOXHO paccmaTpuBaTh Kak coueTaHue aHanusa no gepesy CO0€B M aHanuaa no gepesy CobbITUiA.
HauuHas ¢ kpuTuueckoro cobbITusi, NPUUUHHO-CIEACTBEHHAs auarpamMmma npocnexusaercs B 06paTHOM Ha-
npaefieHun U B HanpaeneHuu Bnepeq. B obpaTtHoM HanpaBneHun oHa 3KBUBasieHTa aepesy c60eB, rae Kpu-
THYeckoe cobbiTUE ABMSAETCH KOHEYHbIM CODObITMEM. B HanpaeneHun Bnepep UAEHTUDULIMPYIOTCS BO3MOX-
Hbl€ NOCNEACTBUSA, BO3HUKAOLWME u3-3a cobbiTus. [luarpamma MOXeT coepxaTb CUMBOJIbI BEPLUMHbI, OMNK-
CbiBaIOLLUE YCIOBMSI PACcNpOCTPaHEHWUS pasniUYHbIX BETBEW OT BepLUMHbL. Talkoke MOryT GbiTh BKITIOYEHbI 3a-
OEpPXKM BO BpeMeHU. 3TU YCroBUS Takoke MOryT 6biTb onucaHbl ¢ NOMOLLbIO AepeBa c6oeB. JiuHumu pacnpo-
CTpaHeHusi MOryT 6biTb COBMELLEHbl C JIOTMYeCKUMU CUMBOSIamMK, YTOObI caenaTtb guarpammy Gonee Kom-
MaKTHOWN. Onpep,enﬂeTcsl Ha6op CTaHAapTHbLIX CUMBONOB 4N UCNONb30BaHUA B NMPUYUHHO-CNEACTBEHHbIX
avarpammax. [luarpammbl MOTyT ObITb NPUMEHEHbI OJ1si pacyeTa BEePOATHOCTM BO3HUKHOBEHUSI ONpPEQereH-
HbIX KPUTUYECKUX ﬂOCHeHCTBMﬁ.

CnpaBo4HbIM MaTepman

The Cause Consequence Diagram Method as a Basis for Quantitative Accident Analysis. D. S. Nielsen,
Riso-M-1374, 1971.

B.7 CepTuduumpoBaHHblie CPeACcTBa U TPAHCNATOPbI

(Ccbinka npusegeHa B pasgene 10.)

Uensb

CpencrBa Heob6xogumbl paspaboTuvMkam Ha pa3nuuHbIX atanax paspaborku MO. Mo BO3MOXHOCTH
CpencTBa AOMkHbI ObiTb CepTU(ULIMPOBaHbI, YTOOLI B ONPEeaereHHol CTENEeHN YAOCTOBEPUTLCA B NPaBUib-
HOCTU NOMNYYEHHbIX JaHHbIX.

XapakrepucTuka

CeptucmumMpoBaHHOe CPEfCcTBO — 3TO CPEACTBO, B OTHOLIEHUU KOTOPOro 6biN0 yCTaHOBNEHO, YTO OHO
obnapaet onpefeneHHbIM kauecTBoM. CepTucdukaums cpeacTsa o6bIMHO BLINONHAETCA HE3aBUCUMMbIM, Yac-
TO HaALUMOHAJbHBIM, OPraHOM MO HE3aBUCUMO YCTAHOBIIEHHBIM KPUTEPUSIM, OObIMHO HALMOHANBHBIM UK Me-
XOyHapogHbIM cTaHaapTaM. B upgeane cpepcrsa, ucnonbayemble Ha BCeX 3Tanax paspabotku (onpegene-
Hue, paspaboTka npoekTa, KOAUpOBaHue, TECTUPOBaHMe W Banupaums), U CPeacTea, UCNONb3yemble B
ynpasneHum KoHdurypauven, [OSDKHL NpoXoauTs ceptudukaumio. B HacTosiwee BpemMs nullb KOMMWIU-
pyiolMe nporpaMmbl (TPAHCNATOPbI) PErymsipHO NPOXOAAT Npoueaypy ceptudukauuy; ux yCTtaHaBimBaloT
HaLMOHarbHbIE OpraHbl N0 cepTuchuKaLMK, U OHU NPOBEPSIOT KOMNUITUPYIOLLME NPOrPaMMbl (TPaHCNATOPbI)
Nno MeXAyHapoaHbIM CTaHAapTaM, TakuM Kak ctaHaapThl ans Ada u Pascal.

CnpaBovHbLIi MaTepman

Pascal Validation Suite. UK distributor: BSI Quality Assurance, PO Box 375, Milton Keynes, MK14 6LL.
Ada Validation Suite. UK distributor: National Computing Centre (NCC), Oxford Road, Manchester, Eng-
land.

B.8 NpoBepouHbIe CNUCKK

(Ccbinku npuBepeHsbl B pa3gene 14 u tabnuue dts.)

LUens
CTUMynupoBaHUe KpUTMYECKOW OLIEHKM BCEX acneKToB CUCTEMbl BMECTO YCTaHOBNEHUA ONpeaeneHHbIX
TpeboBaHui.
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Xapaxrepuctuka

B npoBepouHbIX CriMckax ecTb psif BONPOCOB, HA KOTOPbIe HEOGXOAUMO OTBETUTDL JIULLY, BbINONHSIIOLLE-
My KOHTPOJNbHYIO NpoBepKy. MHOMMe BONpoCkl MMEIOT O6LUMiA XapaKTep, U 3KCepT AOMDKEeH MHTeprnpeTupo-
BaTh UX KaK npeacraBnsiomecs Haubonee YMEeCTHbIMU Oans KOHerTHOﬁ OLleHMBaeMOﬁ CUCTEMDI.

[ns oxeaTa WMPOKOro cnekrpa sapuauuii MO U annapaTtHbIX CPeAcTs, KOTOpbie NPOXOAAT NMpoLecc Ba-
nugauum, 60NbLUIMHCTBO NPOBEPOYHBIX CMIMCKOB CoAepaT BONpOChl, KOTOpble NPUMMEHUMMbI KO MHOTMM TUNam
cuctemel. B peaynktarte 3TOro B NPOBEPOYHbIX CIMCKAX MOTyT NPUCYTCTBOBATL BONPOCHI, KOTOPLIE HE OTHO-
CSATCSA K pacCMaTpPUBaEMOi CUCTEME U KOTOPbIE ClieayeT UrHOpUpOBaTh. B paBHO Mepe MOXeT CylecTBO-
BaTb HEOGXOAUMOCTb AJ1S KOHKPETHOW CUCTEMBI B JONOSIHEHUM CTAHAAPTHOTO NPOBEPOYHOrO CriMcka BOMNpo-
camu, crieumansHO NpeaHasHaueHHbIMKU [N pacCMaTpUMBaeMOil CUCTEMBI.

B no6om cny4vyae AOJDKHO ObiTb FICHO, YTO UCNOJIb30BaHUEe NPOBEePOUHbIX CNUCKOB 3HAYUTESTbHO 3aBUCUT
OT KOMINETEHTHOCTU U CYXXAEHUI uHXeHepa, BbiGUpaIoLLEro U NPUMEHSIOLLEr0 NPOBEPOYHbIE cnucku. B pe-
3ynbTate peweHusi, NPUMHATbIE UHKXEHEPOM NO BbiBpaHHLIM NPOBEPOYHBIM CNUCKaM, a Taioke NobbiM gonon-
HUTENBHLIM U AETaNM3UPOBaHHLIM BOMNPOCAM, AOIDKHbI ObiTb MONMHOCTLIO AOKYMEHTANIbHO OhOpPMANEHb U
o6ocHoBaHbI. Llenb — o6ecneuyntb BO3MOXKHOCTb aHanu3a NPMMEHEHUA NPOBEPOYHbIX CMUCKOB W NONYYEHUN
aHanorM4HbIX Pe3ynbLTaToB, €CNU HE UCTIONbL3YIOTCS APYIME KPUTEPUK.

Mo BO3MOXHOCTU NpU 3anofHEHUU NPOBEPOYHOIO cnucka cliepyet cobniogarth kpaTkocTb. Mpu Heobxo-
OMMOCTU MpepoCTaBreHns YeTKoro 060CHOBaHUA cregyeT NPUBOAUTL CChUTKY Ha JONONMHUTESNbHbIE [OKY-
MeHTbl. «lponyck», «HeycnewHoe BeinonHeHue» U «HeokoHuaTensHO» Nubo ApyrMe nopoGHble Hatopb!
0003HaveHuin crnepgyeT UCNonbL30BaTh AJ1S 3anucyu pe3ynbTaToB Mo KaxaoMy Bonpocy. Takasa KpaTkocTb yn-
powaer npouecc nonyyeHus obLero BLIBOAA NO pe3ynbTatam OLUEHKU C MCMONb30BaHUEM NPOBEPOYUHBIX
CIMCKOB.

CnpaBouYHbIN MaTepuan

Programmable Electronic Systems in Safety Related Applications. Health and Safety Executive, Her Ma-
jesty's Stationary Office, London 1987.

Guidelines for the Assessment of the Safety and Reliability of High Integrity Industrial Computer Sys-
tems. EWICS TC7, WP 489, 6" October 1987.

The Art of Software Testing. G. Myers, Wiley and Sons, New York, USA, 1979.

Software for computers in the safety systems of nuclear power stations. IEC 60880, 1986.

B.9 AHanua noTtoka ynpaBneHus

(Cchinka npuBegeHa B Tabnuue dts.)

Llenb
BbisiBneHne HeBepHbIX U NOTEHUMANbHO HEKOPPEKTHBLIX NPOrPaMMHbLIX CTPYKTYP.

XapakTrepucTuka

Mpv aHanuse NoToKa ynpaeBneHUs BbISBMATCH COMHUTENbHbLIE YY4acTku KOoAa, B KOTOPbIX He cobnioga-
eTCA pauMoHanbHasi npakTuka nporpammupoBaHusi. lNporpamma aHanuaupyetcs Ansi (hpOpMUpPOBaHUsi Ha-
NpaeneHHol guarpaMMbl, KOTOPYIO MOXHO aHanavposarb Nno:

— HepOCTYNHOMY KOAY, Hanpumep onepauun 6e3ycnoBHOro nepexoaa, KoTopble OCTaBnAoT 6oku Koga
HepocsraeMbIMM;

— Y3roBOi1 KOA, T. €. XOpOLUO CTPYKTYPUPOBAHHbIN KOf, AUarpamma ynpasrieHusi KOTOPOro CBOAUTCS Mo-
CrnegylLMMK NOHWKEHUSIMA auarpamMmbl K eavuHoMy yany. Cnabo CTpyKTypupOBaHHbIA KOA MOXET ObiThb
JLLB NPUBELOEH K Y3/I0BOMY NYHKTY, COCTOSILLIEMY U3 HECKOSNbKUX Y3roB.

CnpaBouHbIi MaTepuan

RXVP80 — The Verification and Validation System for FORTRAN. Users Manual. General Research
Corporation, Santa Barbara, California, USA.

Information Flow and Data Flow of While Programs. J. F. Bergeretti and B. A. Carre, ACM Trans. on
Prog. Lang. and Syst., 1985.

B.10 AHanu3 oTKa3oB MO OGLWWM NPUYMHAM

(Ccoinka npuBegeHa B pasgene 14.)
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Uenb

NoeHTumkauus noteHUManbHbIX OTKA30B B pe3epBHbLIX CUCTEMAX UNU NOACUCTEMAX, KOTOpbIe CBOAAT
Ha HeT NpeuMyLiecTBa pe3epBMpOBaHUSI M3-32 OAHOBPEMEHHOIO NOMABIEHUS OWHAKOBbLIX OTKA30B B pe-
3€pBHbIX NIeMeHTax.

XapakrepucTuka

KomnbloTepHbie cucTembl, NpeaHa3HayeHHble ansi obecneyeHns 6€30NacHOCTU YCTaHOBKM, YacTo MUC-
nosib3yloT pe3epBUPOBaHME annapaTHOro M MaXOPUTAPHOIO ronocoBaHUA. [laHHbIA MeTod NPUMEHSIETCA
ANs NpepynpexXaeHust CryvaiiHbIX OTKa30B KOMIMOHEHTOB, KOTOpbie 0OLIMHO NPEensiTCTBYIOT BepHOil 06patoT-
K& OQaHHbIX B KOMMbIOTEPHOW CUCTEME.

OpHako HeKoTOpble OTKa3bl MOTYT ObiTh 0bLMMK Ans Gonee yeM OAHOro KoMnoHeHTa. Hanpumep, ecnu
KOMIMBIOTEPHAsA CUCTEMA YCTAHOB/MIEHA B KOMHaTe, NpobnieMbl B CUCTEME KOHAWULIMOHMPOBaHMUS BO3AyXa MO-
ryT CHU3UTb NOJIE3HOCTL pe3epPBUPOBAHUS. TO e MOXHO OTMETUTbL M B OTHOLLEHUM JPYTUX BHELLHUX (hakTo-
POB BO3JEUCTBUS HA KOMMBIOTEPHYIO CUCTEMY, TAKUX KaK Moxap, NoTon, 3fIeKTPOMarHMTHbIE NoMexu, nage-
HUe camoneTta U 3emnerpsiceHue. KomnbioTepHas cuctema MOXET Takke MOABEepPrHyTLCH BO3AESACTBUIO B
pesynbTaTte aBapuiHbIX CUTyaLUi, CBA3AHHbIX C JKCnyatauuen u obenyxmsaHueM. Takum o6pa3om, kpait-
He BaXXHO, YTOObl CyLLEeCTBOBanU apeKksaTHble M OOKYMEHTanbHO OchOpMIIEHHbIE HagnexalwmM obpasom
npoueapypbl No akcryarauum u odcnyxusaHuio. Takoke BaxHO obecneunts 0byyeHue akcrutyaraumm u o6-
CNYXXUBaHUIO.

BHyTpeHHUe haKTOpbl BO3AEUCTBUA TakKe CYLLECTBEHHO BIMSIOT Ha oblyme npuuuHbl otka3oB (CCF).
OHM MOryT NPOUCXOAUTL B pedynbTaTe oWMGOK Npu NPOEKTUPOBAHUM B aHANIOMUYHBIX MITM UAEHTUYHBIX KOM-
NOHEHTax U UX UHTepgencax, a Taioke B peadysibTarte U3HaluMBaHusi KOMNoHeHToB. lNpu aHanuae CCF Heob-
XOAUMO OCYLLECTBAATH NOUCK TakMxX NOTeHLUMasnbHbIX obWmMx oTka3oB B cucteMe. Merogbl aHanusa CCF
NpeacTaBnalT coboit obLmii KOHTPONb KaYecTBa, aHanMa NPOeKTUPOBaHUs, BEpU(UKaLIMIO U TECTUPOBaHKe
HEe3aBUCMMOM IPYNMOi 3KCNEPTOB, a TaKkKe aHayu3 peasibHbiX aBapPUAHBLIX CUTYaLUiA C YYETOM OnbiTa JKC-
nnyaraumMm nopobHbix cucteM. OfHAKO aHanM3 pacrnpoCcTPaHAETCA HE TOJMbKO Ha annapartHble CPefcTBa.
Haxe ecnu B CNOXHbIX Liernoyvkax pe3epBHON KOMMLIOTEPHON CUCTEMbl UCTONb3yeTcsi «paanuuHoe MO»,
B noaxopax MO MoxeT cylwecTBoBaTh Hekas yHU(ULMPOBAHHOCTDL, KOoTopasi morna 6bl uHuumMmuposaTth CCF
(Hanpumep, owmnbku B obLweit cneuucukauyum).

Korpa CCF He BO3HMKAET Ha OLHOM U TOW XKe JIUHUK, MOTYT BbITb NPUHATBLI MEPbl NPEAOCTOPOXHOCTY C
NPUMEHEHUEM CPaBHUTENbHbIX METOAOB MEXAY Pe3epBHbIMU LIeNOYKaMu, KOTOpble AOMKHbI NPUBECTU K
obHapyeHU0 0TKa3sa, Npexae YeM 3TOT OTKa3 CTaHeT obwmumM ans Bcex uenoyek. Mpu aHanuse CCF ator
NpUeM QOIMKEH YYUTBIBATLCS.

CnpaBo4HbIN MaTepuan

Review of Common Cause Failures. I. A. Watson, UKAEA, Centre for Systems Reliability, Wigshaw
Lane, WA3 4NE, England, NCSR R 27, July 1981.

Common-Mode Failures in Redundancy Systems. I. A. Watson and G. T. Edwards Nuclear Technology
Vol. 46, Dec. 1979.

Programmable Electronic Systems in Safety Related Applications. Health and Safety Executive, Her Ma-
jesty's Stationary Office.

B.11 AHanu3 noToKa AaHHbIX

(Ccbinka npueegeHa B Tabnuue di8.)

Uenb
BbisiBreHne HeBepHbLIX U NMOTEHLNANbLHO HEKOPPEKTHBIX NPOrPaMMHbIX CTPYKTYP.

XapakTrepucTuka

AHanua noTtoka AaHHbIX 0ObeguHsIeT WHopMauumio, MONyYeHHyl0 B pesynbTaTe aHanusa noToka
yrnpasneHusi, ¢ uHpopmaLmen, no KOTOPOi NMepemMeHHbIe BESIMYMHbI CYUTLIBAIOTCH MW 3anMUChIBalOTCA B
paanuyHbix 6nokax koga. Mpu aHanuae MOXHO NPOBEPUTL HaNUuKe:

— MepeMEeHHbIX BENUYMH, CHUTLIBAEMbIX Npexae, YeM OHM 3anucaHbl. BeposTHO, B 3TOM 3aknioyaeTcs
owmbka, U 3TO ABNASTCSH NPUMEPOM HEeYAAYHOIN NPaKTUKU NPOrpaMMUpPOBaHUs;

— NepeMeHHbIX BenUYuH, 3anucaHHbIx 6onee ogHo pasa 6e3 cuuTbiBaHUS. 3TO MOXET O3HauaTbh ymny-
LLEHHbIA KOO,

— NepeMeHHbIX BeJIUUMH, 3anUCaHHbIX, HO HE CYUTBLIBAEMbIX. 3TO MOXET yKasblBaTb Ha pe3epBHbIiA Kof,.
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CyLLEeCTBYET Talke LOMNOSHUTESLHBIA aHanM3 rnoToka AaHHbIX, U3BECTHBIA Kak aHa/u3 noToka UHEop-
Mauuu, rge NoTOKU pearibHbIX AaHHbIX (B paMKax U Mexay npouesypamu) COnoCTaBnsioTCs C Lenblo NPoek-
TUpoBaHUsi. OBbIYHO 3TO BLINOMHAETCS C NOMOLLBIO KOMMBIOTEPUIUPOBAHHOTO CPEACTBa, Koraa 3annaHupo-
BaHHble MOTOKU AaHHBIX ONPEOEensioTCA C MCMOSb3OBAHUEM CTPYKTYPUPOBAHHOTO KOMMEHTapusi, KOTOphbIi
MOXET GbITb CYMTaH CPELCTBOM.

CnpaBouHbIii MaTepuan

RXVP80 — The Verification and Validation System for FORTRAN. Users Manual. General Research
Corporation, Santa Barbara, California, USA.

Information Flow and Data Flow of While Programs. J. F. Bergeretti and B. A. Carre, ACMTrans. on
Prog. Lang. and Syst., 1985.

B.12 varpamMmbl NOTOKa QaHHbLIX

(Ccbinku npusegeHsbl B Tabnuuax dis u dt7.)

Llenb
OnucaHue NoToKa AaHHbIX Yepes3 nporpaMmy B (hopme guarpammel.

XapaxkrepmcTuka

C nomoLLbo guarpamm noToka AaHHbIX JOKYMEHTUPYETCSH, Kakum 06pa3omM BxogHbIe faHHble npeobpa-
3YIOTCA B BbIXOAHbIE AaHHbIE, NPU 3TOM KaXAbIA 3Tan B guarpaMmme NpeacraBnsieT oTaensHoe npeobpaso-
BaHue.

[uarpamMmbl NOTOKa JaHHbIX COCTOAT M3 TPEX KOMIMOHEHTOR:

1) CTpEenkM ¢ KOMMEHTapUsMM — UITIOCTPUPYIOT NOTOK JaHHBIX B LIGHTPbI/M3 LIEHTPOB npeo6pa3oBaHus,
B KOMMEHTapusaX NOACHAETCAH, Kakne 3TO JaHHbIe,;

2) OKpPY>XHOCTM C KOMMEHTapUsiMU — WITIOCTPUPYIOT LIEHTPbl NpeobpasoBaHusi, B KOMMEHTapusiX Nosc-
HsieTCs Nnpeobpa3oBaHue;

3) onepartopbl (AND, XOR) — 371 onepartopbl UCNONb3YIOTCA AN CBA3bIBAHUS CTPESIoK C KOMMeHTa-
pusimu.

C nomMoLLbI0 AuarpaMm MoToka AaHHbIX ONUCHIBAETCS, KakuM 06pa3oM BxogHble AaHHbIe npeobpasyioT-
€A B BbIXOAHbI® AaHHble. OHU He BKIIOYAIOT U HEe JOIDKHBI BKIKOYATh YNPABNSAIOLLY0 MHGOPMALIMIO UK UH-
chopmauuio 0 3agaHUn NocnegoBaTesnibHOCTU. Kaxaas OKpY>KHOCTb MOXET pacCMaTpUBaTLCsl Kak CaMOCTOSI-
TesbHbIA «Y4epHbIA ALLUK», KOTOPBIW, KaK TONbKO CTAHOBATCS AOCTYMHbI BXOQHbIE AaHHble, npeobpa3syeT ux B
BbIXOZHbIE JaHHbIe.

OpHO U3 NpUHUMNUANbHBLIX NPEUMYLLECTB UarpaMm NoToka AaHHbIX 3aKIiOYaeTcs B TOM, YTO OHU WUIl-
nocTpupyloT npeobpasoBaHus 6e3 Kakux-nUBo QONYLEHUIA OTHOCUTENBHO TOTO, Kak OCYLLECTBISIIOTCA 3TU
npeo6pa3oBaHus.

Hawunyymm nogxonom npu coOCTaBneHun guarpaMm NnoToka AaHHbIX ABNSETCS paCCMOTPEHUe BXOOHbIX
[OaHHbIX CUCTeMbI U paboTa MO HaNpaeSeHUIO K BbIXOAHLIM AAHHLIM cUcTeMbl. Kaxgas OKpyXXHOCTb A0rpkHa
OTYET/IMBO WUINNKCTPUPOBaThL Npeobpa3soBaHue — BLIXOLGHLIE JaHHbIe AOSDKHBI OnpeaernieHHbIM o6pasoMm oT-
NM4aThCs OT BXOAHBbIX AaHHbIX. He cywlectByeT obmx npaBun onpegeneHns obLueil CTpyKTypbl guarpam-
Mbl, U NOCTPOEHUE AUarpaMMbl MOTOKA AAHHBIX SBJSIETCS OOHUM U3 TBOPYECKUX acreKTOB NPOEKTUPOBAHUA
cuctembl. Kak u no6oe gpyroe npoektupoBaHue, 3TO UTEPATUBHLIA NPOLECC, YCOBEPLLUEHCTBOBAHHbIA NO
aTanaM gns nonyyvyeHus WUTOroBOWM AnarpaMmmbl.

CnpaBoyHbIiA MaTepuan
Software Engineering. |. Sommerville, Addison-Wesley 1982. ISBN 0-201-13795-X.

B.13 3anucu faHHbIX U aHanu3

(Ccbinku npueegeHsl B pasgenax 10 m 16.)

Lenb

3anuck BCeX AaHHbIX, pelueHuii u obocHoBaHui B npoekTe MO ans 6onee npocroii Bepucdukauuu, Ba-
NMpauum, OLEHKU U 06CnyxuBaHus.

XapakrepucTuka

Moppo6Hble sanucyu BegyTCs B XoOe NPOoeKTa, Kak Ha OCHOBE NPOEKTa, Tak W oTaenbHO. Hanpumep, wH-
XeHepy Heo6X0aMMO BECTU 3anncK, KOTOPbIe MOTYT BKIIIOYaTh:
— Mepbl, I'IOHPOEHO N3NOXeHHble NO OTAENbHbIM MOOYNAM,
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— TECTUPOBaHWUe, NPOBEAEHHOE C KaXKAbIM MOAYSIEM;

— pelueHus U UX 060CHOBaHUS;

— 3aBepLUEHME OCHOBHbIX 3TArMOB MPOEKTa;

— Npob6rnembl 1 NyTH UX peLUeHUs.

B xoge NpoekTa U No ero 3aBepLUEHNUM 3TN 3aNUCU MOTYT aHaNIM3UPOBATLCA AJ1S NOSTYHEHUS PasfIUUHOM
uHbopMaumu. B yacTHOCTW, 3anuch AaHHLIX SIBIISIETCS OYeHb BAXHOW ANS 06C/YXMBaHMA KOMNLIOTEPHBIX
cuUcTeM, NOCKONbKY 0GOCHOBaHME MO HEKOTOPLIM PELUEHUAM, NPUHSATLEIM Ha 3Tane npoekTa paspaboTku, He
BCerga U3BeCTHO UHXeHepaM, OCYLLECTBISIIOWMM OGCyXMBaHUE CUCTEM.

B.14 Tabnuubl MCTUHHOCTH

(Ccbinku npuBegeHbl B pa3gene 14 u tabnuue dt7.)

Uenb
ObGecneyeHue YeTKOM 1 NOHATHOM crieLudUKaLIMU U aHANU3A CIIOXKHLIX JIONMYECKUX KOMOMHALMIA 1 CBSI3eA.

XapakTepucTvKa

Mpu TakMx MeTopax UCnonb3yloTCs ABE NPOCTPAHCTBEHHbIE TaGNULbI sl KPATKOro ONMUCaHUA flormye-
CKMX cBA3ei Mexay OyneBbiMu NEPEMEHHbIMU.

KpaTkocTb U TabnuuHblii xapaktep 0o6ouMx METOOAOB AENaloT UX YMECTHbIMU KaK CPEACTBO aHanuaa
CIOXHbIX NIOMMYECKMX KOMOUHALIMIA, BbIpaXKEHHBIX B KOfe.

O6a meToda noTeHUManbHO MOMYT GbiTb BLINONMHUMBIMUA NPU YCNIOBUM UCNOSIL30BaHUSI UX B KauecTBe
cneumbuKalmnin.

B.15 3awumTHOE NporpaMmMupoBaHue

(Ccebinka npusepeHa B pasgene 9.)

Uene

HanucaHue nporpamm, npegHasHaueHHbIX Ansi 06Hapy)XeHUs HeHOPMarbHOTO NOTOKa YNpaBNeHus!, No-
TOKa AaHHbIX UMM 3HaYEHUIA JaHHbLIX BO BPEMS WX BbINOMHEHUA U pearupoBaHusA Ha HUX COOTBETCTBYIOLUM
npegycMOTPEHHbIM 06pa3oM.

XapakrepucTuka

B npouecce nporpaMMUpOBaHNsi MOTYT MPUMEHSATLCA PasHble MEeToAbl NPOBEPKU OWMGOK ynpaBiieHus
WM HEKOPPEKTHBIX AaHHBIX. VX MOXHO CMCTEMATMYECKU NPUMEHSATL NOCPEACTBOM NPOrpaMMUPOBaAHUE CUC-
TEMbI 718 CHUXKEHUS BEPOSTHOCTU OLWMBoYHO 06paboTkn JaHHbIX.

MoxHO BbiennTL ABe HaknaabIBaloOLWMXCHA ApYr Ha Apyra 06nacTv 3alMTHbIX METOOB.

B ycroitumBom k owmnbkam MO ecTb cBOM NpOEKTHbIe HegocTaTku. Takue HeaoCTaTku MOryT GbiTh Bbl-
3BaHbl ODOLIYHOWM OLIMOKON NPOEKTMPOBaHWUS UNKU KOAMPOBaHWUSA N6o owmnbouHbiMKM TpeboBaHusiMu. Huke
NepeyncrieHbl HEeKOTOPbIe 3aLMTHBIE MEeTOAbI:

— NepemMeHHbIe A0IKHbI BbiTh NPOBEPEHbI HA COOTBETCTBUE QUANa3oHy;

— rfe 9TO BO3MOXHO, 3Ha4YEHUs cregyeT NPOBEPSTb HA JOCTOBEPHOCT;

— napameTpbl Npoueayp A0MKHbI GbiTb NPOBEPEHblI HA COOTBETCTBUE TUMY, BEJIMYMHE U OUANasoHy Ha
BXofe npoueaypsbl.

OTn nepsble TpU pekoMeHaaLuu nomoraroT obecneunt 060CHOBaHHOCTb YUCIIEHHBIX KPUTEPUEB, UC-
nosib3yeMbiX NMPOrpaMMon, Kak € TOYKM 3peHusi hyHKUMM NPOrpaMmbl, Tak U € TOYKM 3pEeHUs huanyeckoro
3Ha4YeHUs1 NEPEeMEHHbIX.

MapameTpbl «TOMBKO CHATLIBAHWE» M NMapaMeTpbl «CYMTLIBAHUE/3aNUChy CredyeT paspensTh u npose-
pATb AocTyn K HUM. OYHKUMKM JOMXKHbI o6pabatbiBaTh BCE MapaMeTpbl KaK «TONbKO CYMTbiBaHUe». Jlute-
panbHble KOHCTaHTLI He JOMKHbI faBaTe [OCTYN ANS 3anucu. 3TO NOMOraeT BhISIBNATb CllyvaiiHOe Haroxe-
HWe 3anucy Unu oLMBOYHOe UCMONb30BaHUE NePEMEHHbIX.

Yeroiiumsoe k owmbkam MO paapabaTbiBaeTcs Takum 06pa3om, YTobbl «oxugate» c6on B cOGCTBEHHOM
cpefe unu ucrnonb3osaTh BHELUHWE HOMUHANbHBLIE UNKU MpegnornaraeMbie YCIoBUS U pearMpoBaTh 3apaHee
YCTaHOBMEeHHbIM 06pa3oM. MeToab! BKIIOYAOT CleayoLmMe yKa3aHUs:

— BXOJHble NepeMeHHbIe U NPOMEXYTOYHbIE NMEPEMEHHbIE C (DUUYECKUM 3HAYEHUeM cnegyeT npose-
PSTb Ha JOCTOBEPHOCTb;

— cnepyeT NPOBEpATh BAUSHUE BLIXOAHbLIX NEPEMEHHbIX, MPEeANOUTUTENbHO NYTEM HeNOCPEACTBEHHOro
HabniogeHns 3a M3MeHEHUsIMUA B COCTOSIHUM COOTBETCTBYIOLLIUX CUCTEM;
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— MO pomkHO NpoBepsATh CBOK KOHGUrypauuio. 3TO JOIMKHO NMpeAycMaTpuBaTh Kak CyLeCTBOBaHue,
Tak U OQOCTYMHOCTb MpeAnonaraeMbiX annapartHbiX CPeAcCTB, a Takke KOMMeKTHocTb MO. 310 0cobeHHo
Ba)KHO AN COXpaHeHUs LeNnoCTHOCTU NOCHe BCeX Npoueayp no o6CnyXuBaHuio.

HekoTopble MeTOAbI 3aLLUTHOrO NPOrpaMMUPOBaHUS, TakMe Kak NpoBepKa Nopsigka NoToka ynpasneHus,
Takke YCTPaHAIOT NOCNEACTBUSA BHELIHUX cOoeB.

CnpaBouHbI MaTepuan

Dependability of Critical Computer Systems — Part 1. E. F. Redmill (ed.) Elsevier Applied Science 1988.

Dependability of Critical Computer systems — Part 2. E. F. Redmill (ed.) Elsevier Applied Science 1988.

Software Engineering Aspects of Real-time Programming Concepts. E. Schoitsch, Computer Physics
Communications 41 (1986) North Holland, Amsterdam.

B.16 CtaHgapThl NPOEKTMPOBaAHUS U KOQUPOBaHUA

(Ccbinka npueepeHa B Tabnuue dt1.)

Uenb
OGecneyeHne eguHOI CxeMbl MPOEKTHLIX JOKYMEHTOB M BhipabaTbiBaemoro koga, obecneveHue Bbl-
NONHEHUs1 aHOHUMHOrO NPOrPaMMUPOBAHMUS U CTAHAAPTHOTO METOLA NPOEKTUPOBAHUSI.

XapakTepucTtuka

Mpasuna, nognexaiuue cobniofeHuUto, CornacoBLIBAIOTCH yYacTHUKaMK B Havane npoekra. Takue npa-
BUNa AOKHbI COCTOATb U3 CIEAYIOWMUX MYHKTOB:

— MeTo[ pa3paboTku U COOTBETCTBYIOLUME CTaHOApPThl KOAMPOBaHUSA, Nognexawme cobnioaeHuto, Ha-
npumep JSP, MASCOT, Petri-Nets u 1. .;

— nogpo6HOCTM Mogynspusauum, Hanpumep opmMbl MHTepeiica, paamepbl MOLYIs;

— UCMONb30BaHWE WHKanCyn\auuy, HacrnefoBaHuss M nonumopcguama B chnydasix ¢ OBBLeKTHO-
OPVUEHTUPOBAHHBIMM f3bIKaMMU;

— ucnonb3oBaHMe unu u3bexaHue onpeperieHHbIX $A3bIKOBbIX KOHCTPYKUMi, Hanpumep GOTO,
EQUIVALENCE, guHamuyeckue oOBbekTbl, AUHAMUYECKUE OaHHble, PEeKypcusl, CCbIKM, BbIXOAHOW KaHan
MT. N,;

— Y4TO, re U Kak KOMMEHTUPOBaTb.

3Tn npaBuna cocTaensloTcs, YTobbl 06ecneunTs NpocToTy paspaboTku, Bepucukauum, oLeHku u ob-
cnyxvBaHus. Takum o6pa3om, Npyu 3TOM JOIDKHbLI NPUMEHSTECA UMEIOLUECH CPEACTBaA, B YaCTHOCTU aHanu-
3aToOpbl M CPEACcTBa 06PaTHOrO NPOEKTUPOBAHUSA.

B.17 MHorosapuaHTHOE NporpaMmMuMpoBaHue

(Ccbinka npuBegeHa B pasgene 9.)

Uens

BoisiBneHve 1 MackupoBka OCTaToOuHbIX c60eB pa3paboTku MO npu BLINONHEHUU NPOrPaMMBbI AN npe-
OOTBpaLLleHUs1 KpuTuyeckux c6oeB 6€30NacHOCTU CUCTEMBI, a Talkke NPOJOSKEeHUA paboTbl NO NOBLILLEHUIO
HageXHOCTH.

XapakTtepucTtuka

Mpu MHOroBapMaHTHOM MPOrpamMMUPOBaHUK 3afaHHas cneuudukauus nporpammel peanusyertcs N pa3s
paanuyHbiMKU criocobamu. OgnHakoBble BXOAHbIEe 3Ha4YeHus 3agaHbl Ans N Bepcuil peanusauum, u peaynb-
TaTbl, NOSyYeHHbIe NPU peanusauum Kaxkaoi Bepcum, CpaBHUBAIKOTCA Mexxay coboit. Ecnu peaynbTaTt cuuTta-
eTCcA QonyCTUMbIM, TO OHU BbIBOAATCA U3 KOMNbOTEpA.

N Bepcuii MOryT peanvaoBbIBaTLCA NapannenbHO Ha PasHbIX KOMMbIOTepPax UM Ha O4HOM KOMNbIOTepe,
U peaynbTaThl NOQBEPraldTCA MaXOPUTapHOIl BuiGopke. Ona pasHbiX BEPCUid MOryT ObiTb UCMOSL30BaHbI
pasnuyHble cnocobbl BLIGOPKM B 3aBUCUMOCTM OT TPEGOBaHUIA K NPUNOXEHUIO.

Ons cuctem ¢ Ge3onacHbIM cOCTosiHMEM Lenecoobpa3Ho TpeboBaTe MONMHOrO cornacoBaHus (Bce
N cornacoBaHui1), B NPOTMBHOM Cly4ae Heo6X0AMMO MCMONb30BaTh YCTOMUMBOE K OTKa3aM BbIXOQHOE 3Ha-
YeHue. [Ins NpocThbiX OTKMIOYAILLMX CUCTEM aKkLEeHT MoxeT ObiTb caenaH Ha 6eaonacHocTu. B atom cnyvae
Mepoii 6eaonacHoCcTH BygeT SBNATLCA OTKIOYEHUe, ecnu Kakas-nu6o M3 gByx Bepcuit TpebyeTt oTknoue-
Hus. Mpu Takom NpuHUMne o6bIYHO ucnonbaytoTes ase Bepcun (N = 2).

Ons cuctem ¢ He6e30nacHbIM COCTOSHUEM MOTYT GbITh MPUMEHEHbI CNOcOGbl MaXKOPUTaPHOI BIGOPKM.
B cny4asix OTCyTCTBUS OOLLEro COrfacoBaHUs MOryT NPUMEHSTLCSH BEPOSATHOCTHBIE NPUHLMNBI, YTOOLI MaKcu-
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MU3MPOBAaTb BO3MOXHOCTb BbIGOpA KOPPEKTHOrO 3Ha4YeHUs, Hanpumep, B3fB cpefHee 3HaJYeHue, BPeMeH-
HYI0 3aiePXKy BbIXOAHbIX AAHHLIX [0 BO3BpaTa COrnacoBaHUA U T. A,

3TOT MeToq He YCTPaHsieT NONTHOCTbI0 OCTaTouHbIe ¢60u npoekupoBanus MO, HO oBecneunBaeT Mepy
Mo BbISIBNEHUIO U MACKUPOBKE Npexae, YeM OHW MOTyT NOBUATL Ha 6e30NacHOCTb.

CnpaBouHbIi MaTepuan

Dependable Computing: From Concepts to Design Diversity. A. Avizienis, J. C. Laprie, Proc. IEEE,
Vol. 74, 5 May 1986.

A Theoretical Basis for the Analysis of Multi-version Software subject to Co-incident Failures.
D. E. Eckhardt and L. D. Lee, IEEE Trans. SE-11, No. 12, 1985.

B.18 AuHamuyeckas pekoHdpurypauus

(Ccbinka npusepeHa B paspgene 9.)

Uenb

CoxpaHeHue (DyHKLUMOHANTLHOCTU CUCTEMBI, HECMOTPS! Ha BHYTPEHHWIA COOW.
XapakrepucTuka

Jlornyeckas apxuTekTypa cUCTEeMbl AOMDKHA ObITb TakoW, YTOObI OHA COOTBETCTBOBana COBOKYNHOCTU
HOOCTYMHBIX pecypcoB cucteMbl. Heobxogumo, 4tobbl apxutektypa npegycmaTtpuBana BO3MOXHOCTU BbiSB-
neHus c6os hM3aNYECKOro pecypca u 3atem NMOBTOPHO COMOCTABMANACh C COBOKYNHOCTLIO OCTaBLUMXCA Or-
PaHUYEHHbIX PECYPCOB, KOTOPbIe NPOJOIKAIT (PyHKLIMOHMPOBATL. XOTA AAHHAA KOHUENUUA B OCHOBHOM
TPaAMLIMOHHO OrPaHUYMBAETCS BOCCTAHOBNEHUEM (DYHKLIMOHUPOBAHUA MNOCHe BbIXOAA U3 CTPOS TEX UK
WHbIX KOCMNOHEHTOB annapaTtHbIX CpeacTs, OHa Talkke NpuMeHuMa K HeucnpasHbIM eauHULIAM no npu ycno-
BUM JOCTATOMHOMO «AMHaMUYECKOro pe3epBUpOBaHUs», YToObl NpeaoCcTaBUTh NOBTOPHYHO nonbiTky MO unu,
€CN/ CYLLECTBYET JOCTATOYHO pe3epBHbIX AaHHbIX, YTOObl OTAENbHbIA UK U30NUPOBaHHLIA c6oi Obin He-
3HaAYUTENbHbIM.

XoTsa 3TOT MeTo4 TPagULMOHHO NPUMEHUM K annapaTtHbiM CpeacTBaMm, OH paspabartbiBaercs ans npu-
MeHeHus B 10 u, Takum o6pasom, Bo Bcel cucteMe. OH JOIDKEH YYUTLIBATLCA HA NEPBOM 3Tane NpoeKTU-
pOBaHUs1 CACTEMbI.

CnpaBoyHbIi MaTepuan

Critical Issues in the Design of a Reconfigureable Control Computer. H. Schmid, J. Lam, R. Naro and
K. Weir, FTCS 14 June 1984, IEEE 1984.

Assigning Processes to Processors: A Fault-tolerant Approach. June 1984, G. Kar and C. N. Nikolaou,
Watson Research Centre, Yorktown.

B.19 Knaccbl 3KBMBaneHTHOCTU U TECTUPOBaHUe CerMeHTa Bxoga

(Ccbinku npuBegeHsl B Tabnuuax di2 u dt3.)

Uenb

TectuposaHue MO B gocTaTouHOM Mepe C UCNONb30BaHUEM MUHUMASILHOTO Habopa TeCTOBbIX AAHHBIX.
TecToBble faHHbIE NOMy4aloT 3a CYeT BbLIGOpa cermeHTa obnactu Bxoga, Heo6xoaUMOro Ans TeCTUPOBaHUsS
pabortbi 0.

XapakrepucTuka

ﬂaHHblﬁ MeTO4 TeCcTupoBaHUA OCHOBbIBAeTCA Ha 3KBUBAJIEHTHON CBA3U BXOAHLIX AAaHHbLIX, onpepe-
naLWeit cermeHT obnacTtu Bxoga.

Ha6opbl TeCToBbIX JaHHLIX BbIGUPAKTCA C LENblo OXBaTa BCEX MOAMHOXECTB AAHHOTO cermenta. Mo
KpaiiHeid Mepe OaMH Habop TeCToBbIX AaHHbLIX 6EpETCs OT KAXOOro Kracca 3KBUBAIIEHTHOCTU.

CyLuecTByeT ABe OCHOBHbIE BO3MOXHOCTU AJ151 BXOOHOIO AeNeHUsi Ha CEerMeHTbI:

— KNnacchl 3KBUBASIEHTHOCTU MOTYT GbITh onpegeneHsl No cneuudukaumum. MHTepnpetauus cneuucuka-
umMm moxeT GbiTb NMUB0 opueHTUpOBaHa Ha BBOA (Hanpumep, BbibpaHHble 3Ha4veHus obpabaTtbiBaloTcs aHa-
NOMMYHbIM 06pa3om), NMbo OpMeHTUPOBaHa Ha BbIBOA, (Hanpumep, Habop 3HauYeHWid, NPUBOLALLUMX K aHaro-
MMYHOMY CbYHKLMOHANBLHOMY pesyrbTary);

— KIacchbl 3KBUBASIEHTHOCTU MOTYT ObiTb OMpeAeneHbl No BHYTPEHHE! CTPYKType nporpaMmbl. B 3Tom
cnyJae peaynbTaThl Knaccucukaumum 3KBUBANIEHTHOCTM ONPeensioTcs U3 CTaTUYecKoro aHanusa nporpam-
Mbl (Hanpumep, Habop 3HaveHuit, NPUBOASALLMX K aHASNIOTMYHOMY BbINOSTHEHUIO 3adayun).
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CnpaBOYHbIN MaTepuan
The Art of Software Testing. G. Myers, Wiley and Sons, New York, USA, 1979.

B.20 Kokl oGHapyxeHuUs U ycTpaHEeHUs OLIUGOK

(Ccbinka npusegeHa B pasgene 9.)

Lenb

BrisiBneHve u ycTpaHeHne oWwmnboK B BaXKHON MHGOpMaLmK.
XapakrepmucTuka

Onsa vicdopmaumm B n 6UT paspabaTthiBaeTcs 6ok koga B k 6uT, npegHasHaueHHbIM ons oGHapyxeHus
M yCcTpaHeHus omMOoK. Hwke ykaaaHbl pasnuyHble TUMbl KOAA:

— KOObl XOMMUHra;

— LMKIUYecKue Koabl;

— NOSIMHOMMarbHbIe KOgbl.

CnpaBo4HbIi MaTepuan

The Technology of Error Correcting Codes. E. R. Berlekamp, Proc. of the IEEE, 68, 5, 1980.
A Short Course on Error Correcting Codes. N. J. A. Sloane, Springer-Verlag, Wien, 1975.

B.21 «lpoBouupoBaHue» ownB6ok

(Ccbinkv npuBegeHsl B Tabnuuax dt2 u dis.)
Uene

YcTpaHeHue o6wumx owwmbok nporpaMMUpoBaHUA.
XapakTtepucTuka

OnbIT NPOBEAEHUSA TECTUPOBAHWUS U UHTYULIMS| BMECTE CO 3HAHUEM U MHTEPeCOM K TECTUPYEMOW cUcTeme
MOryT fo06aBUTL HECKOSTIbKO HEKaTEropusMpoBaHHbIX TECTOBbIX AaHHLIX K ke paspaboTraHHoMy Habopy Tec-
TOBbIX JaHHbIX. Ocobble 3HaueHus unu KoMOMHaUUM 3HaAYeHUid MOTyT Bbi3BaTb OwMGkM. HekoTopble uHTe-
pecHble Habopbl TECTOBLIX AAHHLIX MOryT ObiTh MOMyYeHbl U3 NPOBEPOYHBIX CMUCKOB. Taloke MOXHO pac-
CMOTpETb, [OCTATOYHO JIU YCTOWYMBA cUCTEMA K CO0SIM. MOXHO I HAXKMMATb Ha KHOMKW Ha NIMLIEBOW NaHe-
JI1 CIIULLKOM BbICTPO UMK CIIULLKOM YacTo? YTo Npou3oiigeT, ecrim HaXxaTb Ha ABEe KHONKW OQHOBPEMEHHO?

B.22 Noaces ownbok

(Ccbinka npueepeHa B Tabnuue dt2.)

Uenb

Y6eguTtbcs B afekBaTHOCTU Habopa TeCTOBbIX AAHHbIX.
Xapakrepuctuka

HekoTopble U3BeCTHbIE TUMbI OLIMBOK BHOCATCS B NporpaMmy, U NporpaMma BbINoSIHAETCS MO TECTOBbIM
OaHHbIM B YCIIOBUAX TeCTUpOBaHUs. Ecnu xoTs Bbl HEKoTopble U3 NMOACEAHHbIX OLUMGOK OGHAPYXUBAIOTCS,
TO TECTOBble AaHHble ABMAITCA HefoCTaTouHbIMU. COOTHOWEHUE OGHAPYXEHHbIX NOACesHHbIX OLUMGOK Kk
obLemy unucny NoACesHHbIX OLIMBOK ABNAETCA OLIEHKON COOTHOLLEHUS] OBGHapPYXEHHbIX UCTUHHBIX OLIMGOK K
o6Lemy umcny owmnBok. ITo JaeT BOIMOXHOCTb PacCUUTaTh YMCO OCTaBLUMXCA OWUGOK 1, Takum o6pasom,
oCTaBLKiics 06bem paboT No TECTUPOBAHMUIO.

O6HapyxeHHble noacesHHbIe ownbkn _ O6HapyeHHbIe UCTUHHbIE OLUMGKK
OB6LLiee YUCIO NOACENHHBIX OWMGOK  OBLLee YUCHO UCTUHHBLIX OLUMBOK

OB6HapyxeHWe Bcex NoAcesHHbIX OUBOK MOXET yKkasbiBaTb Ha TO, YTO NGO TeCToBblE AaHHbIe JOCTa-
TOYHbI, B0 NofcesHHbIe ONGKM 0OHApYXMUITUCE OYeHb Jierko. OrpaHuyeHus MeTofa TakoBbl, YTO ANs To-
ro, YTo6bl NOSTYYUTb NPUrOLHLIE PesdyribTaThbl, TUMbI OLIMBOK, TaK e Kak U NO3MLIMKU NOACeBa, [OMKHbLI OTpa-
KaTb CTAaTUCTUYECKOE pacnpeneneHne UCTUHHBIX OLIMGOK.
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B.23 AHanu3 gepeBa cOObLITUM

(Ccbinka npuBepeHa B pasgene 14.)

Uens

MogenupoBaHue B BUAe guarpamMmMbl NOCIief0BaTeNbHOCTM COObITUM, KOTOPasi MOXET Pa3BUTLCH B CUC-
TEeMy Mocre UCXOAHOro COOLITUA, U YCTAaHOBIEHUE TOr0, HACKOJbKO CEepPbe3HbIMU MOTyT OKasaThCs nocneg-
CTBUS.

XapakrepucTtuka

HaBepxy AunarpaMmMbl 3anucbiBaroT yCrnoBua nocnenoBaTesibHOCTU, OTHOCALLMECH K paapa60TKe nocne
MCXOZHOro COObITUSA, KOTOPOE ABNSETCH LieNblo aHanu3a. HaunHas ¢ ucxopHOro cobbITUsi, NPOBOASAT JIMHMIO
K MEPBOMY YCIIOBMIO B 3TOW NOCNEedoBaTesNIbHOCTU. 3aTeM guarpamma pa3BeTBSIeTCH Ha BEeTKU «aa» u
«HET», NoKa3bIBasi, kakum o06pa3om Gyaywme pa3paboTku 3aBUCAT OT ycnoBus. [ns KaKAO0A U3 3TUX BETOK
ofHa npofonkaeT UATU K Crieayiollemy ycnosuto nogobHbiM obpasom. TeM He MeHee He BCe YCNOBUS COOT-
BETCTBYIOT BCeM BeTkaM. OfHa NpogokaeT UATU K KOHLLY NOCNEAoBaTeNbHOCTU, U KaXaan BeTka AepeBa,
nocTpoeHHasi Takum o6pa3om, npeacTaensieT coboii Bo3amMOXHOe nocnepcteue. [epeBo coObITUiA MOXHO
MCrONnb30BaTh i1 pacyeTta BepPOSATHOCTM PasfinyHbIX NOCHEACTBUA, OCHOBAHHbIX Ha BEPOATHOCTU U YuCne
YCINOBUWIA B 3TOW NOCneaoBaTesibHOCTU.

CnpaBou4HbI MaTepuan

Event Trees and their Treatment on PC Computers. N. Limnious and J. P. Jeannette, Reliability Engi-
neering, Vol. 18, No. 3 1987.

B.24 lNposepku no daraHy

(Ccbinka npusegeHa B Tabnuue di8.)

Uenb
BoisiBneHue owmnbok Ha Bcex aTanax pa3paboTku nporpaMms!.

XapakrtepucTuKa

«PopmManbHasi» NpoBepka AOKYMEHTOB No oGecrieyeHmnio kauecTsa HanpasneHa Ha obHapyXeHue owu-
60k 1 ynyuwienmit. lNMpoLuecc NpoBepkn COCTOUT U3 NaTu ¢as: NaHUupoBaHue, NOAroToBKa, NpoBepKa, ucnpas-
nenve u nposepka ucnonHeHus. Kaxpgas us atux a3 umeer cobCcTBeHHYI0 OTAENbHYI0 3agady. [omxHa
6biTb NpoBepeHa nonHas paspaboTka cuctembl (cneyudukaumus, NPOEKTUPOBAHUE, KOAUPOBAHNE U TECTU-
poBaHue).

CnpaBouHbIit MaTepuan

Design and Code Inspections to Reduce Errors in Program Development. M. E. Fagan, IBM Systems
Journal, No. 3, 1976.

B.25 MporpammupoBaHue ¢ perucTpauuenn oTkasonB

(Ccbinka npuBepneHa B pasgene 9.)

Uenb

BbisiBneHue ocTaTouHbIX OLUIMOOK npoexTupoBaHuA MO Bo BpemMAa BbINONTHEHUA NporpamMmbl B LiensiX
npepoTepalleHus KPpUTUYECKUX OTKa3oB 6e30nacHOCTU CUCTEMbI U npoaomKeHua paSOTbI Nno NOBbLILLEeHUIKD
HaOEeXHOCTWU.

XapaxrepucTuka

YTBepxaeHue metoga NporpaMMMpPOBaHUsi criegyeT nocfne NPOBepku NpensapuTenbHOro YCoBus
(npexxge Yem GypeT BbINONHEHa NOCNeA0BaTelNIbHOCTL NPeAnucaHuin, NepeUYHLIE YCNOBUA NPOBEPSIOTCA Ha
npegmeT ux NpaBUITLHOCTU) U NOCNEAYIOLEro YCrnoBus (pe3ynbTaThl NPOBEPSIOTCS NOCNe BbINOMHEHUA No-
cnepgoBaTtenbHOCTU Npeanucanuil). Ecnu npepgsaputensHoe yCrnoBue WU nocrepyiowee ycrnoBue He Bbl-
nonHeHo, o6paboTka npoLiecca OCTaHABNMBAETCA C OLLUMOGKOMN.

Hanpumep,

yTBEpXAeHue <npeaBapuTensHoe ycrnoBue>;
feiicrBue 1;
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LeicTBue X;
yTBEpXAEeHUe <nocregyuiee ycnoeue>

CnpaBouHbIit maTepuan

A Discipline of Programming. E. W. Dijkstra, Prentice-Hall, 1976.

The Science of Programming. D. Gries, Springer-Verlag, 1981.

Software Development — A Rigorous Approach. C. B. Jones, Prentice-Hall, 1980.

B.26 SEEA - aHanu3 nocnegcTaui owubxu nporpaMmmHoro obecneyueHus

(Ccbinku npuBeaeHbl B pasgenax 9, 11 u 14.)

Lens

Mpentucbukauus mogyneit MO, ux KPUTUMHOCTK; NpearoXeHue CPeAcTB BobisiBeHua owunbok MO u no-
BbilueHue ycToiumsocTu MO; oueHka o6bema pabor no Banugauum, He06x0AUMBIX AN PasNUYHbIX KOMMO-
HeHToB [M10O.

XapakrepmucTuka

AHanu3 ocylLlecTBNSEeTCA B TPy aTana:

— onpeaeneHue cylwecTBeHHbIX moaynei MNO;

— onpegeneHue rybuHbl aHanusa (Ha ypoBHE eAMHON KOMaHZHOW MarMcTpanu, rpynnbl KOMaHg, Moay-
na U T. g.), Heobxogumoro ans kaxgoro mogyns MO, no ero cneundukaumy;

— aHanus owwu6ok MO.

PeaynbTat 9TOro atana — tabnuua, B KOTOPO# yKasbiBaeTcs criefyiouasn uHhopmaLms:

— HauMeHOBaHue Moayns;

— paccmaTtpusaemas oLmnbka;

— nocneacTsua oWMGKU Ha YPOBHE MOAYNS;

— NOCreacTBUS Ha YPOBHE CUCTEMbI;

— HapyLUEeHHbIV KpuTepuidi 6e3onacHoCTy;

— KPUTUYHOCTb OLLIMOKY;

— NpeaIoXeHHble CPeACcTBa BbISBNIEHUSA OLLIMGOK;

— HapyLUEeHHbIA KpUTepwit, ecnu 66110 MCNONBb30BaHO CPeACTBO BhISIBIEHUS OLNBOK;

— ocTaTouHasa KpUTUYHOCTbL, ecnn 6bIN1I0 UCNOMbL30BaHO CpeacTBO BbisiBNIeHUNA OLLUMOOK.

— CUHTES.

CuHTea onpegernsieT ocTaBlumecs HebeaonacHsle cLieHapuu U Heobxoaumelii 06em paboT no sanuaa-
LUK C y4EeTOM KPUTUHMHOCTM KQXKAOrOo MOLyNs.

SEEA, aBnssch rnybokuM aHanm3oM, BbINOSHAEMbIM HE3aBMCUMOIA FPynnoi 3KCNepToB, NpeacTasnser
cob0oli feiCTBEeHHbI U OOCKOHANbHbIA MEeTOof,.

CnpaBo4HbIN MaTepuan

Railway fixed equipment and rolling stock. Data processing. Software dependability — Adapted methods
for software safety analysis, French standard NF F 71-013, December 1990.

IRSE International Technical Committee Report No. 1 «SAFETY SYSTEM VALIDATION with regard to
cross acceptance of signalling systems by the railways».

P. THIREAU «Méthodologie d'Analyse des Effets des Erreurs Logiciel (AEEL) appliquée a I'étude d'un
logiciel de haute sécurité» 5th Intemational Conference on Reliability and Maintainability. Biarritz — France —
1986.

D. J. REIFER «Software failures modes and effects analysis» Transaction on reliability IEE — Vol. R28
No. 3 aolt 79 — Pages 247/249.

J. R. FRAGOLA et J. F. SPAMM «The software error effects analysis, a qualitative design tool» IEEE
Symposium Computer on Software Reliability 1973 — Pages 90/93.

B.27 BbisiBreHue c60eB 1 UX gMarHocTvmka

(Ccbinka npuBepeHa B pasgene 9.)

Uens
BoisiBrieHue c60eB B CUCTeMe, KOTopbie MOTyT NPUMBECTU K 0TKa3y, obecneyeHue OCHOBbI ANS KOHTPMEp
B LiensaxX MMHUMU3aLMKU NOCNEeACTBUA OTKA30B.
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XapakrepucTuka

BhisiBrieHMe c60eB — 3TO MPOLIECC NMPOBEPKM CUMCTEMbl Ha HanuuMe OWMGOYHBIX COCTOSIHUIN (KOTOpbie
BbI3BaHbI, KaK yxe Gblno ykasaHo paHee, cboem B cucteme/nogcucreme, nognexailein nposepke). OCHOB-
HOI1 Lenbio BbisiBIIeHUs1 c60eB SBNseTCA nNpefoTBpaLleHe NOCHNeacTBuUiA OLINGOUHBIX pe3ynbTaTtoB. Cucre-
My, kKoTopasi nub0o faet npaBunbHbIe pesynbTathl, MMGO He gaeT pesynbTaToB BOOGLLE, HA3bIBAKOT «CaMo-
NpoBeEpPSIOLLEn».

BhisiBrieHMe c60eB OCHOBLIBAETCH Ha MPUHLUMINAX pe3epBupoBaHus (raBHbLIM 06pasoM, 4nsi BbIAB/IEHUS
c60eB B annaparHbIx cpeacTeax) u gusepcudukauyumn (c6om MO). YTo6bl NPUHATL peLleHne No NPaBUIILHO-
CTW pesynbTaToB, HeO6X0AUMO YTO-TO Hanogobuwe ronocoBaHus. CneuuanbHble NPUMEHUMbIE MeTOabI — 3TO
nporpaMMUpoBaHue ¢ peructpauuen, nporpammuposaHue N-ro uucna Bepcuii U MeTOOB (TeXHUYeCcKue
npuemMbl) MOHUTOPUHra 6e3onacHoOCTU, a Ha YPOBHE annapaTHbIX CPEACTB — 3TO CEHCOPbI, AaTYUKU, 3aMKHY-
Tas cCucTemMa aBToMaTU4eCckoro peryiupoeaHus, Kogbl C KOHTporem owmnboK U T. n.

BuisiBneHue c60eB MoxeT 6biTh 06ecneyeHo 3a CHET NPOBEPOK B UHTEPBAJIe 3HAYEHUIA UIu B UHTEpBa-
Ne BpeMeHU Ha pPasanUyHbIX YPOBHSIX, OCOGEHHO Ha (hn3MYECKOM (Temnepatypa, HanpsHKeHUe U T. N.), JIoru-
YeckoM (kogbl OGHapyeHusi oLMBOK), (PYHKLUMOHANBHOM (YTBEPXKOEHUSA) UMM BHELLHEM ypoBHE (MpOBEpKU
OOCTOBEPHOCTU). Pe3ynbTaThl 3TUX NPOBEPOK MOTYT XPAHUTLCS U CBA3LIBATLCH C HEKOPPEKTHLIMU AaHHbLIMM,
yTo6bl 06ecrneunTs NpocnexuBaHne oTkasa.

CnoxHble cUCTeMbl COCTOAT M3 nogcucteM. 3 PEeKTUBHOCTL BbisiBNEeHUs cboeB, OUarHOCTUKU U UC-
npaeneHus cb0eB 3aBUCUT OT CIIOXHOCTU B3aI/|M0,E|,eﬁCTBVIF| Mexay nogcucreMamu, KOTopblie OKa3biBaloT
BNUSIHWE Ha NpogBukeHune c6oes.

OuarHoctuka c¢60eB U30NUPYET HAMMEHbLLME MOACUCTEMbI, KOTOPbIE MOXHO uaeHTuduumupoBats. He-
GonbluMe noacucTeMbl NO3BonsloT obecneunte Gonee AeTanbHyl0 AMarHOCTUKY cboeB (maeHTUdUkauuio
OLLMGOYHLIX COCTOSHUIA).

B.28 AHanu3 gepeBa c6oeB

(Cebinku npusepeHs! B pasgenax 9 u 14.)

Uenb

Copeiicteue aHanuay cobbituit nM60 koMOGuHauum cobbiThiA, BeAyLUX K ONACHOCTU MU CePbEe3HbLIM No-
CneacTBUsAM.

XapakrepucTuka

AHanu3 JOJmKEH BbINONHATLECS NO AepeBy, HaYuHas ¢ COOLITUS, KOTOPOe SBMSIETCS HENOCPEACTBEHHOM
NPUYUHOA BO3HUKHOBEHMUSI OMACHOCTU WIIM CEePbe3HbIX NOCNEACTBUIA (KKOHeuHoe cobbiTue»). KombuHaLmm
NPUYMH OMNUCHLIBAKOTCS JIOMTMYECKUMU onepaTopamu (M, unu u T. 4.). HenocpeacTBeHHbIE NPUYMHBLI aHaNUan-
pytoTcsi aHanormuHo. Ha aTom 1 npekpalyaeTcs aHanus.

MeTop siBnsieTcs rpachMyeckuM, U UCNoNb3yeTcs psg TUNOBLIX CUMBOJIOB NS PUCOBaHWA aepesa c6o-
eB. OH, maBHbIM 00pa3om, NpegHasHayYeH oNa aHanusa CUCTEM annapartHbIX CPeAcTs, HO Talkoke Obinu no-
NbITKM NPUMEHUTb 3TOT NPUHLMN NPy aHanu3e oTkasos 8 MO.

CnpaBovHbLIi MaTepman

System Reliability Engineering Methodology: A Discussion of the State of the Art. J. B. Fusseland,
J. S. Arend, Nuclear Safety 20(5), 1979.

Fault Tree Handbook. W. E. Vesely et al., NUREG-0942, Division of System Safety Office of Nuclear
Reactor Regulation, U. S. Nuclear Regulatory Commission Washington, D. C. 20555, 1981.

Reliability Technology. A. E. Greene et A. J. Bourne, Wiley-Interscience, 1972.

B.29 KoHeuHble aBTOMaThLI/gMarpaMmbl COCTOSIHUM

(Cchinku npuBegeHsl B Tabnuuax dts u di7.)

Uens

OnpepeneHue unu peanu3auus ynpaensiowWwen CTPyKTypbl CUCTEMbI.

Xapakrepuctuka

MHorMe cucteMbl MOryT GbiTb OXapaKTepu3oBaHbl C TOUKU 3PEHUA UX COCTOSHWA, BXOAHBLIX JAHHLIX WU
JeWcTBuit. Tak, Haxogachb B cocTosiHuM S1 U nony4uB BBOA |, cucTeMa MOXET BLINONHUTL AeicTeue A 1 ne-
peitTu Kk cocTosiHuio S2. Xapakrepusysi JeiACTBUA CUCTEMbI NS K&XKA0ro BBOJAA B K&KOOM COCTOSIHUM, MOXHO
MOJSIHOCTLIO OXapakTepu3oBaTb cucTemy. [MonyyeHHaa B pe3ynbTare 3Toro MOAesNb CUCTEMbI HA3biBAETCA
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KOHEYHbIM aBTOMaToM. OHa 3a4acTyl0 pUCyeTCsl B BUAE Tak Ha3biBaEMOi auarpammbl COCTOSIHUIA, Ha KOTO-
poiA NokasaHo, Kak CUCTEMA NEPeXOAUT OT OAHOMO COCTOSIHUSI K APYrOMY, UNU B BUAE MaTpuLbl, B KOTOPOA
rMaBHble BEJIMYUHBLI — ATO COCTOSHUE U BBOJ, a KIETKU MaTpuLibl COAEepXaT AeiiCTBUe U HOBOE COCTOSIHUE B
pesynkTare nosyyeHus BBoA4a B fAHHOM COCTOSIHUMA.

Ecnu cuctema 3aBeplUeHHas UM UMeeT eCTECTBEHHYIO CTPYKTYPY, 3TO MOXHO OTPa3uTb B MHOMOCION-
HOM KOHeyHOM aBToMate (FSM). Cneumcpukaumio UM NPOEKTHOE pelleHne B BUAE KOHEYHOro aBTomara
MOXXHO NMPOBEPUTbL HA NOSTHOTY (Y CUCTEMbI JOIDKHO ObITh AeiiCTBUE U HOBOE COCTOSIHUE AN KaXKOoro BBOAA
B KaXXOOM COCTOSIHUM), HA HENPOTUBOPEUUBOCTL (TONMBKO OHO U3MEHEHUe COCTOSHUSA onpedenseTca ans
Ka)kA0i1 Napbl COCTOSIHME/BBOA) U HA [OCTYNHOCTL (BO3MOXHO JIU NEPetTH OT OAHOrO COCTOSIHUA K APYroMy
3a cyeT NocrnegoBaTeNibHOCTU BXOAHBIX AAHHbLIX). OTO BaXHble CBOWCTBA ONA KPUTUHECKUX CUCTEM, M UX
MOXHO npoBepuTb. CpeacTea AnsA TakMx NPOBEPOK JIErko pacnucbiBaloTes. CylwecTByIOT Takke anropuTMbl,
KOTOpbIe NO3BOJISIIOT 00ecneynTs aBTOMaTUECKOe reHepMpOBaHUe TECTOBLIX JAHHBIX 4N NPOBEPKU BBOAA
B paboTy KOHEYHOTO aBTOMaTa UM OXMBIIEHUS] MOLENU KOHEYHOro aBToMara.

CnpaBo4HbIA maTepuan
Introduction to the theory of Finite State Machines. A. Gill, McGraw-Hill, 1962.

B.30 ®opmanbHbie MeTOAbI

(Ccbinku npuBepeHbl B pasgenax 8 u 10, Tabnuue dts.)

Llenb

Paspabotka MO Marematuueckumm MeTogamy; BKIIOYaeT hopmasnbHoe NpoeKTupoBaHue u (hopmanb-
Hble MeTOAbl KOOQUPOBAHUA.

Xapakrepuctuka

dopmanbHble MeTofbl 0becneunBaloT onucaHue paspaboTkM CUCTeMbl Ha ONpeaeneHHOM 3JTane ee
cneuucmkaumum, NPOEKTUPOBAHUS WM KOQMpoBaHusl. MTOroBoe onucaHue NpUHUMAET MaTeMaTUYecKylo
chopmy U MoxeT GbITb MOABEPrHYTO MareMaTUeCKOMy aHanu3y ans OGHapyXeHUsA pasnuYHbIX KNaccoB He-
COBMECTUMOCTU UINU HEKOPPEKTHOCTH. Kpome Toro, JaHHoe onucaHue B HEKOTOPbIX Cy4asX MOXET ObiTb
NoABEpPrHyTO MaLIMHHOMY aHanudy ¢ TOYHOCTBLIO, MOAO6GHOI TOYHOCTU NPU NPOBEPKE CUHTAKCUCA UCXOQHON
nporpaMmMbl COCTaBUTENEM UMK aHUMaLUM Ans NPOSIBAIEHUS PasfUuHbIX acneKTOB NoBefeHUsi ONuchiBae-
MOWA cucTeMbl. AHUMaLMs MoXeT o6ecneunTb JONONHUTENBHYIO YBEPEHHOCTb B TOM, YTO CUCTEMA COOTBET-
CTBYeT peasibHbIM TpebOBaHMSM B TOi1 e Mepe, UTO U (hopMaNbHO YCTAHOBNIEHHBLIM TpeboBaHUAM.

dopmarnbHbIilt MeTog, 06bIMHO NpeanonaraeT cucteMmy 0603HaueHuii (06bIMHO MCTIONL3YETCS Kakas-nmbo
chopMa OUCKPETHOM MaTeMaTuKu), TeXHOJOMMIO MOJTyYEeHUs ONUCAHUS B JaHHOU cucteme 0GO3HAYEHUi M
pasnuuHbie hopMbl aHanusa 4ns NPOBEpKM ONMUCAHUS HA Pa3fIMYHbIe CBOMCTBA TOYHOCTM.

B cnepyrowmx nogpasgenax npuBOAUTCS HECKOSIEKO NpuMepoB hopmarnbHbix MeTodoB. K onuckiBae-
MbIM (bopmMarnbHbiM MeTofam otHocsites CCS, CSP, HOL, LOTOS, OBJ, BpemeHHas noruka, VDM u Z.

B.30.1 CCS — pacyeT B3aMMOAECHCTBYIOLWMNX CUCTEM

Llenb

CCS — cpepactBo onucaHus U 060CHOBaHMSA NOBELEHUS NapaneribHbIX CUCTEM B3aUMOLEUCTBYIOLMX
NpOLECCoB.

XapakrepucTtuka

Mopo6Ho CSP, CCS npegcraBnseT coboi MaTeMaTMYecKuil pacueT, UMeloWuii OTHOLLEHUE K U3MeHe-
HUIO CBOWCTB cUCTEMDI. [IpOEKTUPOBaHUE CUCTEMBbI MOAENUPYETCA B BUAE CETU HE3aBUCUMBIX MPOLIECCOB,
NpOTeKaLWMX NOCNeaoBaTenbHO UnKM napannensHo. Mpouecchl CBA3LIBAOTCA Yepe3 NopThl (NogobHbie ka-
Hanam CSP), KOMMyHMKaLMUA NPOUCXOOUT TONMBKO TOraa, korga rotoBbl o6a npouecca. BoamoxHo Mogenu-
poBaHue HepeTepMuHuama. HauMHasi ¢ abGCTpaKTHOW BbICOKOYPOBHEBOW XapaKTepUCTMKU LIeSIOiA CUCTEMBI
(M3BeCTHO Kak TpaccupoBKa), NPeACTaBNAeTCs BO3MOXHbIM NPOBOAUTL MoLLaroByld 06paboTky cuctembl B
KOMMO3ULMIO B3aUMOLENCTBYIOLLMX NpoLieccoB, obluee NoBeaeHWe KOTopoii GyaeT cooTBeTCTBOBaTh Tpebo-
BaHuAM cucTembl. PaBHbIM 06pa3soM npefcTaBnsieTcs BO3MOXHLIM paboTarb, NPUMEHSISt MPUHLMIT «CHU3Y
BBEpX», KOMGUHUPYS NPOLIECChl U NOJTyYasi CBOMCTBA UTOrOBOW CUCTEMbI C UCNONbL30OBAHUEM NPaBUIT BLIBO-
08, UMEILMX OTHOLLEHWUE K MPaBunam KOMNO3ULIUK.

CnpaBo4HbIN MaTepuan

A Calculus of Communicating Systems. R. Milner, Report number ECS-LFCS-86-7, Laboratory for
Foundations of Computer Science, Département informatique, Université d'Edimbourg, Royaume-Uni.
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The Specification of Complex Systems. B. Cohen, W. T. Harwood, M. I. Jackson. Addison-Wesley,
1986.

B.30.2 CSP — BzanmoaencTBYIOIME NOCNeAOBaTeNbHbIE NPOLECChI

Uenb
CSP npepacraBnsier coboit meTop, coctaBrnieHusi cneuucukaLmu B3auMOOEUCTBYIOWMX NPOrpaMMHBIX
CUCTeM, T. e. CUCTeEM BaaVIMOAeﬁCTBYIOLI.I,MX cornacoBaHHbIX pa6oqv|x npoueccos.

XapakrepucTvka

CSP obecneuuBaet s3blk ans crieLucuKaLMm CUCTEM NPOLIECCOB U QOKA3aTeNbLCTBO A NOATBEpXae-
HUA TOrO, YTO BLINOJSIHEHWUE NPOLIECCOB YAOBJIETBOPSIET UX cneLmbuKaLmMamM (onuckiBaeMbiX Kak nocnenoBa-
TeNnbHOCTL COObITUIA, pa3peLleHHbIX K TPaCCUPOBaHUIO).

Cucrema mogenupyeTtcsi B BUe CeTU He3aBMCUMbIX NpoLieccoB. Kaxxabiii NpoLiecc onucbIBaeTcA B BUGE
BCEX BO3MOXHbIX TUMOB noBefeHusi. Cuctema MoAenupyeTcsl NnyTeMm nocneaoBarenbHOin unu napannesb-
HOW KOMNO3uuuM npoueccoB. Mpoueccbl MOryT B3aMMOAEUCTBOBATL (CUHXPOHHO WM OOMEHUBATLCS JaH-
HbIMK) Yepe3 KaHarbl; B3auMoZenlcTBue NPOUCXOAUT TONbKO TOraa, Korga rotosbl 06a npouecca. MoxHO
CMOAENMpoBaTh OTHOCUTESbHbIA pacyeT BPeMeHU COBbITHA.

Teopus, ocHoBaHHasi Ha CSP, 6bina HeENnOCPeACTBEHHO BKIIOYEHA B aPXUTEKTYPY TpaHChnbioTepa
INMOS, a sabik OCCAM nosBonsieT o6ecneunTb NPUMEHEHUE CUCTEMBI, onpepeneHHoi Ha CSP, B cetn
TpaHCNbLIOTEPOB.

UcTouHmk:
Communicating Sequential Processes. CAR. Hoare, Prentice-Hall, 1985.

B.30.3 HOL — normka BbiCWEro nopaaka

Uenb

310 othuumanbHbliA A3bIK, CAYXALWMIA B Ka4YeCTBE OCHOBbI Ans crneuudukauun u Bepucukaumm anna-
paTHbIX CPEACTB.

XapakTtepucTuka

HOL (noruka BbICLIEro nopspka) OTHOCUMTCH K 0coboii noruyeckon opme u ee cucteme MaLIMHHOTO
obecneyeHus, kOTopkie GbiM paspaboTaHbl B KOMMNBOTEPHOM fabopaTtopum KemOpumkckoro yHusepcurteTa.
JNoruyeckas chopma B OCHOBHOM 3aUMCTBYETCS U3 SreMeHTapHOi Teopun Tunos Yepua, cuctema MalMHHO-
ro o6ecneyeHusi ocHoBbIBaeTcsi Ha cucteme LCF (noruka BbIMUMCNUTENbHBLIX hYHKLMIA).

UcTouHuk:

HOL: A Machine Orientated Formulation of Higher Order Logic. M. Gordon, University of Cambridge
Technical Report, Number 68.

B.30.4 LOTOS

Uenb

LOTOS npepcrtaensieT coboit meTon onucaHusi u 060CHOBaHWA naparernbHbIX CUCTEM B3aUMOOEnCT-
BYIOLLMX MPOLIECCOB.

XapakrepucTuka

LOTOS (si3bik gns cneumduKaLmMm BpeMEHHOro ynopsgoumBaHusi) ocHoBbiBaeTcs Ha CCS ¢ gononHu-
TenbHbIMK XapakTepuctukamu cooteetcTeyrowmx anredbp CSP u CIRCAL (pacuet cxembl). OH He umeer
HegocTtaTkoB CCS B ynpaBfieHUM CTPYKTYPaMu AaHHbIX U BbIPAXEHUU BENIMYMH NyTeM KOMOGUHaUuM Co BTO-
pbIM KOMIMOHEHTOM, OCHOBAHHbLIM Ha sidbike abcTpakTHoro Tuna gaHHeix ACT ONE. OgHako KOMMOHEHT on-
peneneHusi npouecca LOTOS MoxeT GbiTb MCNONb30BaH € ApyruMu hopMynamy 4ns XapakTepucTuku ab-
CTpaKTHOrO TUNa gaHHbIX.

CnpaBouHbIiA MaTepuan

Information Processing Systems — Open Systems Inter-connection — LOTOS — A Formal Description
Technique based on the Temporal Ordering of Observational Behaviour.

ISO/DIS 8807, July 20, 1987.
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B.30.5 OBJ

Uenb
ObecneveHue TOYHON cneuudukaLmm CUCTEMbI C MOMOLLLIO 0OpaTHOI CBA3U C NOJNL30BaTEsNIEM U Basu-
Aauun CUCTEMBI [0 €e peanu3auuu.

Xapaxrepuctmka

OBJ — 310 fA3bIk anrebpauyeckoi cneumndukauuu. Nonb3oBaTteny ycraHaBnMBalOT TpeboBaHUS! B OTHO-
weHun anrebpauyeckoro ypaBHeHusl. MoBegeHYECKue MM KOHCTPYKTUBHBIE acneKTbl CUCTEMBI onpepensi-
I0TCA B OTHOLLUEHUM Omnepaumii, AeUCTByIOWMX Ha abeTpakTHbie TUNbl AaHHbIX (ADT). ADT nopgo6Hbl nakeTy
ADA, B KOTOPOM NOBefiIeHWe onepaTopa ABNSIeTCA BUAUMbIM, B TO BpEMS KaK fieTanu peanuaauum SBnaTcs
CKPbITBIMU.

Cneuudukaums OBJ 1 nocnegyiolias nowiarosas peanusauus NnogBepKeHa Takum e metogam cop-
ManbHOro fokasatenbCcTBa, Kak u gpyrue copmansHbie noaxoabl. bonee Toro, NOCKONbKY KOHCTPYKTUBHBIE
acnekTbl cneumdmkaumn OBJ MCNONHSIOTCS MALLMHOK, OHWU HEMNOCPEACTBEHHO AOMKHbI BbINOMHATL Banupa-
LMI0 CUCTEMbI, UCXOAA U3 caMoil cneuucpukauun. BoinonHeHue, no cyTu, ABNSETCA OLEHKOW (hyHKUUN NyTeEM
3amMeHbl (hopMyn (NepenucbiBaHue), KOTOpasi NMPOAOIDKAETCH A0 MONyYEHUs ONpPEeaeNneHHOro aHaveHus. Ta-
Kas BbINOSIHAEMOCTb MO3BONSAET KOHEYHbIM MONIb30BATENsIM pacCMaTpUBaeMbIX CUCTEM NOMYUUTb «BULY
nocneaywen cMcTeMbl Ha ctagum crneuucukauumn cucteMmbl 663 Heo6xoaMMOCTU O3HaKOMNeHUs ¢ 6a3o-
BbIMW TeXHONOUAMKU (POpManbHOM creuuduKaLmm.

Kak u B cnyyasix ¢ gpyrummu TexHonormsimu ADT, OBJ npuMeHsieTcst TONIbKO MO OTHOLLEHUIO K Nocneao-
BaTeNbHbIM CUCTEMaM MIU K NOcrefoBaTeNbHbIM acnekraMm ConyTeTByiowmx cucrteM. OBJ wmpoko ucnonb-
30Bancs ans cneuudukaLmum kak HeGonbLUMX, TaK M KPYNMHOMACLUTAGHBIX NPOMbILLIIEHHBIX NPUTOXKEHUIA.

CnpaBouHbLIM MaTepuan

An Introduction to OBJ; A Language for Writing and Testing Specifications. J. A. Goguen and J. Tardo,
Specification of Reliable Software, IEEE Press 1979, reprinted in Software Specification Techniques,
N. Gehani, A. McGettrick (eds), Addison-Wesley, 1985.

Algebraic Specification for Practical Software Production. C. Rattray, Cogan Press, 1987.

An Algebraic Approach to the Standardisation and Certification of Graphics Software. R. Gnatz, Com-
puter Graphics Forum 2(2/3), 1983.

DTI STARTS Guide. 1987, NCC, Oxford Road, Manchester, UK.

B.30.6 BpemeHHan noruka

Llenb

HenocpepncTBeHHoe BbipakeHue TpeGoBaHuil 6e30nacHOCTU U 3KCTITyaTauuoHHbIX TpeGoBaHuit, a Tak-
e chopMarnbHas OeMOHCTpaUus TOro, YTO 3TU CBOWCTBA COXPaHSAIOTCA Ha Mocnegylowmx atanax npu pas-
pabotke.

XapaKTrepucTuka

CraHpgapTHas norvka npegukara nepeoro nopsigka He COOAEpXUT BPEMEHHON KoHuenuuu. BpemeHHas
JiorMKa paclUMpsieT JIorMKy npegMkaTta nepBoro nopsigka nytem go6aerieHus ModanbHbIX onepaTopoB (Ha-
npumMep, «B NOCNEAyLWEMY U «B peaynbTaTe»). [laHHble onepaTopbl MOryT GbiTh UCMONL30BaHbI AMS YTOu-
HeHusi TeaMcoB 0 cucteme. Hanpumep, ceoiicTBa 6e30nacHOCTU MOryT BbiTh BOCTpeboBaHbI Ans nogaepxa-
HUS «B MOCNeayLLeM», B TO BPEMS KaK Apyrue Xenaemble COCTOSHUS CUCTEMbI MOTYT NMOHaZobuTLCA Ans
OOCTUXEHUS «B peayribTare» Kakoro-To Apyroro HavarnbHOro coctosiHus. BpemeHHbie chopmynbl MHTEpPRpe-
TUPYIOTCA B NOCNEL0BaTENbHOCTU COCTOSHUN (NoBedeHus). UTo COCTaBnNsAET «COCTOSHUE», 3aBUCUT OT Bhbl-
6paHHOro ypoBHSA ONMCaHusl. OTO MOXET OTHOCUTBLCH KO BCEW CUCTEME, ANIEMEHTY CUCTEMbI UNU KOMMbIO-
TepHoii nporpamme. KonuuecTBEHHO BblpaXKe€HHbIE UHTEpBasibl BpEMEHU U OFPaHUYeHUs He ynpaBnsioTCs
HernocpeacTBEHHO BO BPeMEeHHOM noruke. ABConioTHOe Bpems JOMKHO BbiTb 06paboTaHo nyTem co3gaHus
COCTOSIHUIA JOMONTHUTESILHOTO BPEMEHW Kak YacTu onpeeneHnsi COCTOSIHUS.

CnpaBouHbIA MaTepuan

Temporal Logic of Programs. F. Kroger EATCS Monographs on Computer Science, Vol. 8, Springer
Verlag, 1987.

Design for Safety using Temporal Logic. J. Gorski. SAFECOMP 86, Sarlat France, Pergamon Press,
October 1986.

Logics for Computer Programming. D. Gabay. Ellis Horwood.
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B.30.7 VDM — BeHckmin meToq pa3paboTku

Uenb
CucremaTtuyeckue crneumcukaumm u BeiNMOSIHEHUE NOCIEAO0BaTENbHbIX NPOrpamMm.

XapakTrepucTuka

VDM — 3t0 MaTteMatuyeckun 060CHOBaHHLIA MeToq, cneuudmrkaumum u metog ans obpaboTtkm peanuaa-
LMia nyTem, Nno3BosSIOLLMM JoKa3aTh KOPPEKTHOCTL crneuumdukaumn.

MeTop, cneuudmKaumMmM OCHOBaH Ha MOLENMPOBAHUU COCTOSIHUS CUCTEMbI B OTHOLLUEHUM TEOPETMKO-
MHOXECTBEHHbIX CTPYKTYP, Ha KOTOPbIX ONPEAensioTCA MHBapUaHTbl (Mpeaukarbl), M onepauuu B JaHHOM
COCTOSIHUM MOZENUPYIOTCS OMNpefesieHueM UX NpeaBapuTenbHbIX U NOCNEAYIOWMX YCHNOBUIA B OTHOLLEHWU
COCTOSIHUA cucTeMbl. Onepauumn moryT 6biTh UCNPOGOBaHbI ANsi COXPaHEeHUss UHBAPUAHTOB CUCTEMBbI.

Peanuaauus cneuucmkaumm oCyLLECTBNAETCA NOCPEACTBOM BOCMPOU3BELEHUS COCTOSHUSI CUCTEMbI
MCXOARA U3 CTPYKTYPbl OaHHbIX HA LENeBoM A3blke U nyTem obpaboTku onepaumii MICXoAs M3 NPorpammel Ha
LeneBoM sidbike. dTanbl BOCNpou3BefeHuss u 06paboTku NpMBOQAT K gokasaTenscTBam 06s83aTenLcTB, yc-
TaHaBNUBAIOLLMX MX MPABUIILHOCTb. BbINONMHATL AaHHble 06s13aTeNnbLCTBa UM HET — Ha8 YCMOTPEHUe Mpoek-
TUPOBLLMKA.

VDM B OCHOBHOM MNPUMEHSIETCA Ha 3Tane cneuudukaLmum, Ho Takke MOXET GbiTb MPUMEHEH Ha aTanax
NPOEKTUPOBAHMA U peanu3auuu, BegyLmMx K UCXOOHOMY koay. OH NPUMEHSIeTCSl TONBKO B OTHOLLUEHUM No-
cnepgoBaTtesnbHbIX NporpamMm Unu nocnegoBartesibHbIX NPoLUeCcCOB B COrnacoBaHHbIX CUCTEMax.

CnpaBouHbIi MaTepuan

Software Development — A Rigorous Approach. C. B. Jones. Prentice-Hall, 1980.

Formal Specification and Software Development. D. Bjorner and C. B. Jones. Prentice-Hall, 1982.

Systematic Software Development using VDM. C. B. Jones. Prentice-Hall, 1986.

The Specification of Complex Systems. B. Cohen, W. T. Harwood and M. I. Jackson. Addison-Wesley,
1986.

B.30.8ZuB

Uenb

Z — ato thopMa si3bika crielucuKkaumMmn ana nocnegoBaTesibHbIX CUCTEM U METOL NPOEKTUPOBaHUSA, No-
3BONAKOWMIA pa3paboTumMKy BbINONHATL paboTy U3 cneuucbukauuu Z nytem, No3BONSIOWMM [0Ka3aTb UX
TOYHOCTb MO OTHOLLUEHUIO K crieLucukaLuu.

Z B OCHOBHOM UCTOJb3yeTcs Ha atane (hopMUpPOBaHUA TEXHUYECKUX Tpebosanuii, T3, cneuudukauum,
HO meTtop, 6bin paspabortaH gnsi nepexoaa ot cneuucukalunm K NPOSKTUPOBaHUIO U peanu3auuu. Bonblue
BCEro OH NoaxopmT K pa3pabortke nocnegosaresibHbIX MHGHOPMaALMOHHO OPMEHTUPOBAHHbBIX CUCTEM.

B siBnsieTcs accoLMaTMBHLIM METOAOM.

XapakTtepuctuka

MopobHo VDM meTop, cneuucukaumm 0CHOBaH Ha UCNONbL30BaHUM MOLENUPOBaHUA COCTOSHUS cUCTe-
Mbl B 3aBUCMMOCTU OT TEOPETUKO-MHOXECTBEHHbIX CTPYKTYP, MO KOTOpbIM ONpeaensioTcsl UHBApUaHTbI
(npepukatbl), U paboTta B TAKOM COCTOSIHUM MOAENUPYeTCA NOCPEeACTBOM ONpeaeneHus ux npeasapuresb-
HbIX U NOCIEAYIOLUX YCIOBUIA B 3aBUCUMOCTU OT COCTOSIHUA cucTembl. Onepauum MoryT GbiTh UCpoboBaHbI
AN COXpaHeHWs1 MHBapUaHTOB CUCTEMbl, TakuM 0Bpa3oM [EeMOHCTPUpYETCSl UX COCTOATENLHOCTL. Pop-
ManbHas YacTb crneuuuKaLmMmu OEnUTCA Ha CXeMbl, NO3BONSIOWME CTPYKTYpusaumio cneumdukauuin no-
cpepncTBom o6paboTtku.

B ocHoBHOM crieuudukauus Z npeacraBnsieT coboit komnosuumio opMansHOro Z u HedopManbsHOro
MOSICHSIIOLLETO TEKCTa Ha eCTECTBEHHOM fA3blke. (POpManbHbIiA TEKCT cam no cebe MoxeT GbiTh CIULLKOM
CXATLIM VIS JIETKOrO YTEHUsl, U YacTo ero Leflb HeoOx0auMO OOLSICHSTL, B TO BPEMSI KaK eCTEeCTBEHHbINA
HedopMarbHbIA A3bIK MOXET JIErko CTaTh HESICHBIM U HETOYHBIM. )

B otnnume ot VDM Z npepcraenset coboii ckopee ¢hopMy, Yem 3aBeplueHHblli meTog. OpHako Obin
paspaboTaH accouuaTuBHLIN MeTop (Ha3biBaeMbiit B), koTophlii moxeT ObiTe ucronb3oBaH Bmecte ¢ Z. Me-
TOA B OCHOBaH Ha NpuHLMNe nowaroBoi 06paboTku.

CnpaBouHbIA MaTepuan

The Z Notation — A Reference Manual. J. M. Spivey, Prentice Hall, 1988.

Specification Case Studies. Edited by |. Hayes, Prentice-Hall, 1987.

Specification of the UNIX Filestore. C. Morgan and B. Sufrin. IEEE Transactions on Software Engineer-
ing, SE-10, 2 March 1984.

The B Book — Assigning Programs to Meanings. J. R. Abrial, Cambridge United Press, 1996.
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B.31 HopmanbHoe goka3aTenbCTBO

(Ccbinka npuBegeHa B pasgene 11.)

Llenb
HokasaTenbLCTBO KOPPEKTHOCTU NporpamMmbl 6€3 ee BbINOIHEHUS C UCNONb30BaHUEM TEOPETUYECKUX U
MaTeMaTUu4eCKux mogenein u npasun.

Xapakrepuctuka

B pasHbiX YacTsix Nporpammbl YCTaHOBJIEHO MHOXECTBO YCIIOBUIA, KOTOPbIE CIykaT B KauecTBe npefBa-
pUTenbHbIX U NOCNeayIoLMX YCIOBUIA K pa3HbiM NyTsIM B nporpamme. [lokasatenscTeom GyaeT AeMOHCTpa-
umMa TOro, YTO Nporpamma NepeHOCUT NpeABapUTENbHLIE YCIIOBUS B NOCIEAyIoLMe YCNOBUSA COMIAcHO Ha-
6opy NOrM4YeckMx NPaBul U YTO NPOrpaMMa NnpepbLIBAeTCS.

B HacToALWEM NPUNIOXXEHUM OMUCLIBAETCS! HECKONbKO hopManbHLIX MeToaoB, Hanpumep CCS, CSP,
HOL, LOTOS, OBJ, BpemeHHas nomka, VDM u Z. x xapaktepucTuku npueegeHsl B B.30.

CnpaBouHbIii maTepuan
Can Program Proving be made Practical. J. Dahl, Research Report, ISBN 82-90230-26-5 No. 33, Oslo, May.

B.32 BocctaHoBnenue 6e3 Bo3Bparta

(Ccbinka npuBegeHa B pasgene 9.)

Uens
O6ecneyeHve NpaBUbHOCTU (PYHKLIMOHMPOBAHMS NPU HANMUUUKM OQHOro unu Gonee c6oes.

XapakTepucTuka

Mpu obHapyxeHun c60s TeKyllee COCTOSHUE CUCTEMbl UBMEHSIETCA [0 COCTOSIHUA, KOTOpPOoe no3gHee
CTaHeT OCHOBHbIM. [laHHas KOHUenuusa sBnsieTcs oco6eHHo noaxoaswen ans cucrem, pabortaiowux B pe-
anbHOM BPEMEHU C ManeHbkor 6a30it gaHHbIX U GbICTPBIM TEMNOM U3MEHEHWUW BHYTPEHHEro COCTOSIHUS.
MpepnonaraeTcs, YTO MO KpaiHei Mepe YacTb COCTOSIHUS CUCTEMbl MOXET ObiTb NpuBA3aHa Kk cpepe u
TONbKO YaCTk COCTOSAHUA CUCTEeMbl NOABEpXXeHa BNUAHUIO Cpeabl.

B.33 MNocTteneHHbIA BLIBOA U3 paboThl

Lenb
OGecneyeHne BbINONTHEHUs HaMbBoree KPUTUYHBLIX JOCTYMHbIX (PYHKLUMWIA CUCTEMbI, HECMOTPS Ha OTKasbl,
BbI3BaHHbIE UCKITIOYEHUEM MEHee KPUTUYHbBIX (DYHKLWIA.

XapaxkTepmucTuka

C nomMoLB0 AaHHOro MeToda NMPOUCXOQUT pacrpegerneHue npuopuTeTa Cpepy pasfvuHbIX OYHKLIMIA,
BbINOSTHAEMbIX CMCTEMON. [poeKT npegycMaTpuBaeT, YTO eCnu AJ1si BbINOJIHEHUS BCeX (PYHKLMIA CUCTEMbI
HegoCTaTOYHO PeCypPCoB, BbIMONHAKTCA (PYHKLMM BbICLLEro npuoputeTa. Hanpumep, gyHkuMM peructpauum
owm60K U cobbITUiA MOryT GbITh MEHEe MPUOPUTETHBIMM, YEM (PYHKLUUM KOHTPONS cuctemMbl. KOHTporb cuc-
TeMbl ByAeT nNpopomkaThCA, €CNU annapaTtHbie CPeACTBa, CBA3aHHbIe ¢ perucTpauueii owmbok, He cpabo-
TatoT. [lanee, ecnu He cpabaTtbiBaloT annapaTHble CPeACcTBa yrnpaBfieHUsi CUCTEMO, HO Npu 3ToM paboTaloT
annapaTHble cpeacTBa peructpauum owmnboK, TO annapaTHble CPeacTBa perucTpaumm owmnbok nepeHumaioT
KOHTpOJIbHbIE hyHKUMU. 3TO NPEUMYLLECTBEHHO MPUMEHSIETCH MO OTHOLLEHUIO K annapaTHbiM CpefcTBam,
HO MOXET NMPUMEHSTLCA U K CUCTEME B LIENOM, YTO JOSDKHO YYUTBIBATLCA C CamMOro BepxXHero arara npoek-
TUpPOBAHUS.

CnpaBoOYHbIN MaTepuan

Space Shuttle Software. C. T. Sheridan, Datamation, Vol. 24, July 1978.

The Evolution of Fault-Tolerant Computing. Vol. 1 of Dependable Computing and Fault Tolerant Sys-
tems, Edited by A. Avizienis, H. Kopetz and J. C. Laprie, Springer-Verlag, ISBN 3-211-81941-X, 1987.

Fault Tolerance, Principle and Practices. Vol. 3 of [2] above, T. Anderson and P. A. Lee, Springer-
Verlag, ISBN 3-211-82077-9, 1987.
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B.34 UccnegoBaHue onacHocTn u pabotocnoco6HocTu (HAZOP)

Lenb

OnpepeneHve BUOOB MOBPEXASHWA, BEOYLUMX K NOTEHLUMANbHO ONacHbIM CUTYauusiM B KOHTPONUpye-
MO cuctemMe, NOCpeACcTBOM NpoBeAeHUs Cepun CUCTeMaTUYeCKUX NpoBepOK KOMMOHEHTHbIX ceKL|VII7I KOM-
NbIOTEPHOI CUCTEMBI U ee paboThl.

K TMNMYHBIM ONacHbLIM COOLITUSIM B KOHTPONUPYEMbIX CUCTEMAX OTHOCATCS NoXap, B3pbiB, BLIGPOC TOK-
CuYyeckux matepuanos (XMMVILIeCKI/IX unu Hp,eprIX) WUNn cepbe3Hble SKOHOMUYEeCKUe NoTepu.

Mpepnonaraetcs, 4TO onacHbie COOLITUS B KOHTPONMpPYEMbIX cucTemax Obinu onpepeneHsl npu oT-
OenbHOM aHanuae PUCKOB, rae OHU Gbinu KnaccupuumpoBaHbl Mo CTENeHU BaXXHOCTH.

AHanus, oxeaTbiBalOWMIA BCE 3Tanbl XU3HEHHOrO LMKIa NpoekTa oT crneuudukaumm Yepea NpoeKkTupo-
BaHWe M Jo obcnyxuBaHus U moguduKauum, npegHasHaueH ons UoeHTUUKaLMmn Ha Kaxaom aTane cobbl-
TWIA/BMOOB OTKA30B, KOTOPbIE MOTYT NPMBECTU K NOTEHUMANbHLIM ONACHOCTAM, M, CieaoBaTenbHO, UX ycTpa-
HEeHuUA.

XapakTepucTvKa

AHanuMa npoBOOUTCS IPYNMOi MHXEHepoB (OTBEYaLWMX 38 BblYUC/IUTENbHBIE CUCTEMbI, KOHTPOSbHO-
mamepuTenkeHble npubopsl, anekTpuuyeckoe oBopydoBaHWe, TEeXHONOoruMyeckuin npouecc, 6e3onacHoOCTb M
SKCMyaTaumio), BO3IMaBNAeMON cneuuanucTomM, oby4eHHbIM MEeTOOUKaM aHanuaa pUCKOB, NOCPEACTBOM
nNpoBeAeHUs 3anfaHUPOBaHHbIX COBELLLAHUIA.

BaxxHo, 4ToGbl Gbln 3annaHMpoBaH rpacvk COBELLaHWIA Ha BCe BPEMS NPOEKTa; KaXaoe U3 HUX JOMKHO
6bITb 3annaHMPOBAHO MO KpaliHel mMepe Ha nonpgHsA, U ans 3EKTMBHOCTU OHU AOJDKHbI NMPOBOAUTLCH HE
Gonee YeTbipex pas B HELerno; Takke Heobxoaumo obecrneyeHne COOTBETCTBYIOLEH JOKYMEHTALMEN.

o Hayana aHanusa JOMmkHbI GbiTb COCTaBNEHbI COrNIaCoOBaHHbIE NPOBEPOYHBIC CMIUCKU AJ1A CUCTEMAaTH-
YeCKO NPOBEpKU, a TakKe B OTHOLLEHUM KaKOOW CEeKUMM CUCTEMBbI [OMKHLI ObiTh 3apaHbl HaBOOSLME BO-
npockl, Takue Kak «41o Byger, ecnu aTo npousoingeT?», «Kak ato moxet npousontu?», «Korga ato moxer
npousonTu?», «Mmeet nu aTo GonbLioe aHaveHne?». Mocne nonyyeHus NonoXUTeNbHbLIX OTBETOB 33al0T-
CA criegylolme BONpockl: «4TO MOXHO chenatb B 3TOM ciiyyae?», «Korpa 3To JOImKHO Npou3oiiTu?», «Cy-
LLECTBYET JIM arnbTepHaTuBa?» U T. o.

B nepBoi1 yacTu aHanusa npegnonaraeTcsi NpoBepka YCTaHOBKM KOMMbIOTEPA B LiernoM. Bropas u no-
cnegylowme YacTu nNpeanonaralT AeTanbHyl0 NPOBEPKY COOTBETCTBYIOWMX YaCTULL CAMUX KOMIMBIOTEPHbIX
cucrem.

B kaxkgoit yacTu unm Ha KaXQOoM dTane aHanuaa Uuensio ABRsSeTca uaeHtTuuKauus BUAOB OTKa3oB, Be-
OYWMX K NOTEHUMUANbHBIM OMACHOCTSIM B KOHTPONIUPYEMOW CUCTEME, U CTeneHu ux Bo3aeicTeus. bonbluas
YacTb COCTABNSAILIMX YacTeil KOMMNbIOTEPHON CUCTEMbI NoapasgenseTcs ganee u, npu HeobxogumocTw,
NoABepraeTcsi OTAENLHOMY aHaNU3y.

B no6oe HeoGxogumoe BpeMsi B X0Ae CUCTEMATUHECKOro aHanuaa MOXHO NpoBoAUTh 0630pHbIe coBe-
LAHUS.

BaxHo BecTV nogpobHble 3anucu, NMOCKONbKY OHU (hOPMUPYIOT 3HAYUTESIbHYI0 YacTb [O0Cbe OMacHo-
CTeii/6e3onacHOCTU CUCTEMBDI.

MNMocne npoeeneHus psiga coBellaHuii npegnonaraeTcs nposefeHue o63o0pHOro cosellaHus ans obec-
NeYeHusi BbiNOSIHEHUS BCEeX HEOOXOAUMbIX AEUCTBUI U BKIIOYEHUS Mogucbukaumii, NpepnoXeHHbIX BO Bpe-
MS O3HAKOMUTENbBHBIX COBELLAHUIA, B O6LWUIA aHanNu3 u T. 4.

CnpaBouHbI MaTepuman

HAZOP and HAZAN. T. A. Kletz, 1986, 2nd Edition, Institution of Chemical Engineers, 165-171 Railway
Terrace, Rugby, CV1 3HQ, UK.

Reliability and Hazard Criteria for Programmable Electronic Systems in the Chemical Industry.
E. Johnson, Proc. of 'Safety and Reliability of PES', PES 3 Safety Symposium, B. K. Daniels (ed), 28-30 May
1986, Guernsey Channel Islands, Elsevier Applied Science, 1986.

Reliability Engineering and Risk Assessment. E. J. Henlty and H. Kumamoto, Prentice-Hall, 1981.

Systems Reliability and Risk Analysis. E. G. Frenkel, Martinus Nijhogg 1984.

B.35 AHanu3 nocnegcrBvn

(Ccbinka npusepeHa B pasgene 16.)

Uenb
MneHTMQJMKaLIMSI nocneacr BMI7I, Bbi3BaHHbIX UBMEHEeHUeM UNu yCcosepLueHCTBOBaHUEM CUCTEeMbI MO Ha
Apyrve mogynu cuctemsl MO, a Take Ha gpyrMe CUCTEMBI.
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Xapakrepuctuka

o mopgudbmkauum unu ycoseplueHcTBoBaHUa MO Heo6xoguMO NPOBECTU aHanua ans ugeHTuukaummn
BSIUSIHUA MoaucbukaumMmM unu ycoBepLUeHCTBOBaHUA Ha MO, a Tawkke MpeHTUbukauum BOBMEYEHHbIX Npo-
rpaMMHbIX CUCTEM M MOOYNEN.

Mocne npoBefeHus aHanu3a HeO6XOAUMO NPUHATL pPeLleHue B OTHOLEeHUW nepenposepku MO. 31o 3a-
BMCUT OT KOJIMYECTBA BOBJIEYEHHbIX MOAYSel, KPUTUMHOCTU BRUSBLUMX MOAYrel U xapakrtepa UsMeHeHWid.
BoamoxHble pelueHus:

i) nepenpoBepke nogBepraeTcs TONLKO U3MEHEHHbIN MOZyIb;

ii) nepenpoBepke nogsepraoTcs BCe UASHTU(ULMPOBAHHBIE BOBIIEUYEHHbIE MOLYIH;

iii) nepenpoBepke noasepraeTcs Lenas cucTema.

B.36 CkpbiTe uHcdopmauumn/mHkancynsayms

(Ccbinka npuBegeHa B Tabnuue dt9.)

Llenb
MoBbIlweHne HagexHocTu u yaobetea o6enyxusanun MO.

XapakrepucTtuka

UHopmauus, rmobanbHo focTynHas BceM coctasnsiowmm MO, moxeT 6biTb Cry4yaitHo unm no owmubke
u3MeHeHa nobbiM U3 3TUX cocTaBnsiowmx. Jio6oe usmeHeHne B CTPYKTYpax AaHHbIX MOXeT notpebosath
AeTanbHoi NpoBepKU koaa u MaclTabHbix Mogutukauuii.

CkpbITMe uHbopMaLMm — 3TO OBLUENPUHATLIN NOAXOA ANA MUHUMU3ALMK Npobnem. CTPyKTypbl OCHOB-
HbIX SAHHBIX «CKPbITBI» U MOTYT M3MEHATLCA NOCPEACTBOM onpeperieHHoro Habopa npoueayp gocryna. 3t1o
No3BONSieT BHYTPEHHUM CTPYKTYPaMm U3MEHATb UMW OONOSHATL JasibHedWwnMK npoueaypamu 6es BNusHUA
Ha ¢pyHKUMOHaNLHOe nosefdeHne octanbHoro MO. Hanpumep, y katanora umeHu MoryT GbiTb cnegyowme
npoueaypbl 4OCTYyna: BCTaBUTb, yAanNUTb U HauTu. Mpoueaypbl 4OCTYNa U CTPYKTYPbl BHYTPEHHUX AAHHBIX
MoryT GbiTb NnepenucaHbl (Hanpumep, UCNONbL30BaTL APYroi UCKOMBIA METOZ UM COXPAHUTL UMEHA Ha Xe-
CTKOM ucke) 6e3 BNMsSHUA Ha normyeckoe nosegeHue octanbHoro MO ¢ ucnonb3oBaHeM 3TUX npoueayp.

Takas koHUenuus Tuna abCTpaKTHLIX AAHHBLIX HANPAMYIO NOAAEPKMUBAETCH PSAOM SI3bIKOB NpOrpaMMu-
pPOBaHUs, HO MOXHO MPUMEHATL OCHOBHOM MPUHLIAN HE3ABMCUMO OT TUNA UCNOSL3YEMOrO A3blka Nporpam-
MUpOBaHMS.

CnpaBouHbIA MaTepuan

Software Engineering: Planning for Change, D. A. Lamb, Prentice Hall, 1988.
On the Design and Development of Program Families, D. L. Parnas, IEEE Trans. SE-2, March 1976.

B.37 TectupoBaHue uHtepcenca

(Ccbinka npusegeHa B pasgene 10.)
Lenb
[eMoHCTpauusi Toro, YTo MHTEpdECh NOANPOrpamMmM He coaepxar Kakux-nubo owuboK unm Takux

OLWMBOK, KOTOPbIe MO Gbl NPUBECTU K OTKa3y B 0COGOM NPOrpaMMHOM MPUITOXKEHUM, UIU BhISIBIIEHUE BCEX
peneBaHTHbIX OLMBOK.

XapakrepucTuka

MpuMeHsieTcA HeCKONMbKO ypoBHE AEeTanbHOW MU NOnHoW npoBepku. Camble BaXHble YPOBHU — 3TO
nposepka:

— BCeX NepemMeHHbIX HTepdelica B UX KpaiHUX NONOXEHUSIX;

— BCEeX MepemMeHHbIX UHTepcheiica No OTAENBHOCTU B UX KpaWHUX 3HAYEHUsX ¢ APYrMMU NepeMeHHbIMU
uHTepdeiica NpyM HOpMasbHbIX 3HAYEHUSX;

— BCEX 3HaYeHU OOMEeHa KaxoW nepemeHHon uHTepdbeiica ¢ ApyrMMuM nepemeHHbIMU UHTepdeiica
npyU HOPMarbHbIX 3HAYEHUSX;

— BCEX 3HAYEHUIA BCEX NepeMeHHbIX B KOMOUHALMKU. JTO OCYLLECTBUMO TOJLKO AN HeBOmNbLUMX MHTEp-
theiicoB;

— onpegeneHHbIX YCoBUiA NPOBEPKU perieBaHTHbIX K KaXA0MY nepexogy Kaxpoi nognporpaMmbl.

311 npoBepku 0CO6EHHO BaxkHbI, €CNU UX UHTEpeiiCkbl He COAEepXaT onepaTopoB KOHTPOSS, KOTopble
06Hapyxu1BaloT HenpaBuiibHble NapameTpuyeckue 3HadeHus. OHU npuobpeTtaloT ocobyl BaXHOCTb Noche
NOSIBMEHUN HOBbIX KOH(PUIypaLuii paHee CyLL,eCTBOBaBLUMX NOANPOrpaMm.
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B.38 lNoamHOXECTBO A3bIKa

(Ccbinku npuBepeHbl B pasgene 10 u tabnuue di4.)
Uens

CHWKeHue BepoATHOCTU BO3HMKHOBEHUSI NPOrpaMMHbIX COOEB U NOBbLILWEHWE BEPOSTHOCTU OBHapyxe-
HUA NMoObIX ocTawmxca cboeB.

XapakrepucTuka

MpoBepsieTca A3LIK ANA MOESHTU(DUKALMM CTPYKTYPHbIX MPOrPAMMHBIX KOMIOHEHTOB, KOTOpble nu6o
CKIIOHHbI K Owubkam, NGO CROXHbI ANA aHanuaa, HanpuMep NPUMeEHeHe MeTOLO0B CTaTUCTUYECKOro aHa-
nu3a. 3atem onpegenseTcs NOAMHOMXECTBO S3blka, MCKITIOUaIOLLEee Takue CTPYKTYPHBIE KOMMOHEHTHI.

B.39 3anomuHaHue peleHHbIX npobnem

(Ccbinka npuepeHa B pasgene 9.)
Uenb
NoBbiweHue oTkasoycroiunsoctu MO B cryyae ero HeNMMLIEH3UOHHOIO BbINOJTHEHUS.

XapakrepucTuka

Bo Bpems nuLEH3MpOBaHUA BEdeETCsl 3anuCb BCEX COOTBETCTBYIOLUX AETanei BbiNONMHEeHUs KaXaow
nporpaMmbl. B npouecce HopmanbHO paboThl Kekaas nporpaMMa cpaBHMBaeTcsl ¢ Ha6opPOM NMMLIEH3UOHHOTO
aanycka. Ecnu pesynbrathl OTIMYAIOTCS, MPUHUMAIOTCS Mepbl 6e30NacHOCTH.

YueT BbINONHEHUS MOXET ObiTb Pe3yNnbTaTtoM NPOXOXAEHWUS UHOMBUOYASbHBLIX NyTEA «OT pelleHns K
peweHuio» (DDpaths), unu uHaueMayanbHbIX 4OCTYNOB K MAcCMBaM AaHHbLIX, 3anucsM/ToMam, Unu U Toro u
apyroro.

Bo3mMOXHbI pasnuyHble MeToAbl XpaHeHUs NyTen 3anyckoB. MOXXHO UCNONL30BaTb METOAbI KOAUPOBa-
Hus Hawa ansa 0603HaueHus nocnegoBaTesibHOCTU BbINOSIHEHUA OAHUM 60NbLIMM YMCIIOM UNU nocnegosa-
TenbHOCTLIO Yncen. B npouecce HopmanbHOK paboThl 3HaYEHUe NYTH BLINOTHEHNA QOSKHO NPOBEPATLCSA MO
OTHOLLIEHUIO K COXPaHEHHbIM CryyasM [0 NPOBeAeHMs kakux-nubo onepaumii no Bbisogy.

MockonbKy BO3MOXHBbIE KOMGUHALMM NyTEW «OT pPelleHUs K pPeLleHuio» BO BPEeMsi OQHOW NpOrpamMbi
HAOCTaTOYHO Benuku, paboTta ¢ NnporpaMmMamMu Kak ¢ €AUHbLIM LIENbIM MOXET HE NPeACTaBNsATLCH BO3SMOXHON.
B aTom cnyvae gonyckaeTcsi NpUMEHEHe MeToaa Ha MOAYJIbHOM YPOBHE.

CnpaBouHbIi MaTepuan

Fail-safe Software — Some Principles and a Case Study. W. Ehrenberger, Proc. SARSS 1987, Altringham,
Manchester, UK, Elsevier Applied Science, 1987.

B.40 Bubnuoteka HageXHbIX/NPOBEPEHHLIX MOAYJIEH U KOMIMIOHEHTOB

(Ccbinka npueegeHa B pasgene 10.)

Uenb

WcknioueHne HeoGxoauMOCTU NOBTOPHOM NPOBEPKM U NOBTOPHOWU pa3paboTku nporpamMMHbIX MOAynel U
annapaTHbIX 31IEMEHTOB S KaXAO0ro HOBOTO MPUIIOXEHUs!, a Takke copeicTeue paspaborkam, KOTopbie He
6binun hopmasibHO UNKU CTPOro NOABEPrHYTHI BanNUAaLMmn, HO UMEIOT 3HAYMTENbHYIO 3KCNSTyaTaLMOHHYI0 UC-
TOPUIO.

XapakrepucTuka

Xopowo pa3apaboTaHHble U CTPyKTypupoBaHHble PES cOCTOAT M3 GONbLIOro YMcna 3nemMeHToB anna-
patHbix cpedcTtB U MO u YeTKO BbIPaXKEHHBIX MOAYNENH, KOTOpble B3aMMOAENCTBYIOT APYr C APYIOM YeTKO
onpeaeneHHbiM 06pasom.

PaanuuHble PES, paspaboTaHHbie Ons pasnuuHbiX NPUSIOKeHun, OyayT cogepxate psap OAMHAKOBbLIX
unu nodo6HbIX mopynei unu anemeHToB. CocTaBrneHue karasnora Takux obLenpuMeHuMbIX Mogyneit no-
3BOSISIET UCMONL30BaTh pecypchl, HeobxoauMbie Ansi Banuagauuu paspaboTok, 6onee uem B OQHOM NpuUno-
XKEeHUWU.

bonee TOro, UCNOJSib3oBaHUe Takux Mon,yneﬁ B PasHbIX NPUNOXeHUax obecneunBaeT aMnupuveckoe ao-
Ka3aTesIsCTBO YCMELHOro 3KCITyaTalMOHHOIO NpuMeHeHus. Takue 3Mnupuyeckue fokasatesisCTBa NOBbI-
AT CTEeNeHb J0BEpUA NONb3oBaTenein K MoaynsMm.
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B.41 Mogenu MapkoBa

(Ccbinka npueepeHa B pasgene 14.)

Lenb

OueHuBaHue HagexHoCTH, 6€30MacHOCTU U OOCTYMHOCTU CUCTEMBI.

XapakTtepucTtuka

Crtpoutcs rpacduk cuctembl. Mpadmk npeacraensietT co6oi 3aBUCMMOCTb COCTOSIHUSI CUCTEMbI OT CO-
CTOSIHUA OTKa3a (COCTOsIHMS OTKasa oToBpaxaroTcs Toukamu Ha rpacduke). ObnacTu mexgy Toukamu, npeg-
CTaBNSIOWMMMN COCTOSIHUS OTKasa Unu cllydan Ux ucrnpaeneHusl, 0To6paxarTcs B COOTBETCTBUM C YaCTOTOM
OTKa30B UM ucnpaeneHuin. Heobxoaumo 06paTuTe BHUMaHUE Ha TO, YTO cobbITUe, COCTOSIHME UMU YacToTa
OTKa3a KOHKPETU3MPYIOTCS Takum 06pasoM, YTO MOXHO NOJTyUYMTb TOUHYH) XapaKTepUCTMKY CUCTeMbI, Hanpu-
Mep 06HapyeHHbIe U HeoBHapYXeHHbIe OTKasbl, onucaHue 6onbLIEro oTkasa u T. 4.

MeTtop MapkoBa NpUMEHUM NpU MOAENMPOBAHUU PE3EPBHbIX CUCTEM, B KOTOPbIX YPOBEHb pesepBa us-
MEHSIeTCA CO BpeMEHeM U3-3a 0TKasa U ucnpaeneHus anemeHTa. [ipyrue knaccuyeckue MeTogbl, Hanpumep
FMEA n FTA, He MoryT 6bITb Cpasy aganTMpoBaHbl K MOAENMPOBaHMIO 3(P(heKTOB OTKA30B 38 BECb XXU3HEH-
HbIA LMK CUCTEMBI, NMOCKOMbKY HE CYLeCTBYeT NpOCTbiX KOMBUHaTOPHLIX (hOpMYyN AN UCHUCIIEHUSt COOT-
BETCTBYKLLUX BO3MOXKHOCTEN.

B cambix npocTbIx crnyyasx ¢popmyrbl, ONUCHIBAIOLME BO3MOXHOCTU CUCTEMBI, NIErKOQOCTYMHbI B NUTe-
patype unu MoryT GbiTb BbIMMCIIEHBI BPYYHYK. [nsi Gonee CrOXHbIX CllyYaeB CYLLECTBYIOT MeTodbl CUM-
nnucukaumm (abcopbupyiowee coctosiHue). Ans 0co6o CNoXHbIX CryvaeB pe3ynbTaTbl MOryT ObiTb BbIMUC-
JNeHbl KOMMNbIOTEPHON UMUTaUMer rpacduka.

CnpaBoYHbIA MaTepuan
The Theory of Stochastic Processes. R. E. Cox and H. D. Miller, Methuen and Co. Ltd, London, UK, 1968.
Finite MARKOV Chains. J. G. Kemeny and J. L. Snell, D. Van Nostrand Company Inc., Princeton, 1959.

Reliability Handbook. B. A. Koslov and L. A. Ushakov, Holt Rinehart and Winston Inc., New York, 1970.
The Theory and Practice of Reliable System Design. D. P. Siewiorek and R. S. Swarz, Digital Press 1982.

B.42 Cuctema nokasaTtenem

(Ccbinku npuBeaeHsbl B pasgenax 11 m 14.)
Uenb

MonyueHune xapakTtepuctuk MO HenocpeacTBeHHO NO €ro CBOWCTBAaM, a He B NpoLecce ero paspaboTku
WK MO UCTOPUMN €r0 TECTUPOBAHMSI.

XapakrepucTuka

C noMoLbio AaHHbIX MOAeneil OLEeHUBAIOT HEeKOTOpble CTPYKTypHble cBoWcTBa MO u OTHOCAT ux K
NpPeanoYTUTENIbHBIM XapaKTePUCTUKAM, TakKUM Kak Ha[leXHOCTb UMY CHIOXHOCTL. [ins oueHkn GornbLUMHCTBA
Mep HeobxoauMbI NPOrpaMMHbIe MHCTPYMEHThI. Hibke NpUBEfeHbl HEKOTOpbie U3 PEKOMEHAYEMbIX CUCTEM
nokasareneu:

— Mepa CNOXHOCTH, OCHOBaHHasA Ha Teopuu rpacdoB: faHHaA Mepa MOXET NPUMEHSTLCA Ha paHHEW
CTaAuM XM3HEHHOIO LUKNA ANs OLEHKU arlbTEPHATUB, KOTOPasi OCHOBaHa Ha CIIOXHOCTU rpacha ynpaeneHus
nporpamMmmbl, NPpeacTasneHHOro ero LMKIoMaTuiyeckum YUCIIoMm,

— KONUYECTBO METOAOB A1 aKTUBALMM ONpepeneHHoro Moayns (AOCTYNHOCTb): YeM AocTynHee Oyper
Mopayrnb, TEM Ckopee OH OyaeT HanaxeH;

— Teopus MO: paHHaA Mepa BbIMUCIISET ANUHY NPOrPaMMbl MyTEM NOACYETA KONUYECTBA ONepaTopoB U
onepaHpoB. 3T0 NO3BONAET 06ecneunTb Mepy CIIOXKHOCTU U OLIEHUTL Pecypebl paspabotku;

— KONU4eCTBO BXOLOB U BbIXOAOB HAa MOAYNb: MUHUMU3ALMsI KONMUUECTBA BXOAOB/BLIXOAOB SBNSETCS
KNIOYEeBbIM CBOUCTBOM CT| PYKTYPHOIo NnpoekrupoBaHusi U NporpaMmMHbIX METO0B.

CnpaBouHbIit maTepuan

A Complexity Measure. T. J. McCabe, IEEE Trans. on Software Engineering, Vol. SE-2, No. 4, Dec. 1976.

Models and Measurements for Quality Assessments of Software. S. N. Mohanty, ACM Computing Sur-
veys, Vol. 11, No. 3, Sep. 1979.

Elements of Software Science. M. H. Halstead, Elsevier, North Holland, New York, 1977.
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B.43 MoaynbHbI# nogxon

(Cchinka npueBegeHa B Tabnuue dt9.)

Uenb
Pa3noxeHue nporpaMMHbLIX CUCTeM Ha Goriee Mesnikue NpocTbie YacTu QNS YMEHbLUEHUS! CIIOKHOCTH
CUCTEMBI.

XapakrepucTuka

MogynbHbIit nogxop, unu paséueHue Ha MOZYNM npegnonaraeT HeCKONbKO NpaBun pa3paboTku, kogu-
poBaHusi U o6cnyxuBaHUs aTanoB npoektuposaHus MO. [laHHble npaBuna BapbLUPYIOTCA B 3aBUCUMOCTU OT
MeToga, NPUMEHEeHHOoro Npu paspaboTke. BONbLWMHCTBO METOAOB COAepXaT cneayolue npasuna:

— MOAYJb JOIDKEH UMETb OHO YETKO ONpeaerneHHoe 3aaaHne Unu hyHKUMIO anst BLINONTHEHUS;

— coegUHEHUst MeXAY MOAYNAMU AOIDKHbI ObITb OFPAHUYEHHBIMU U YETKO ONPEeaeneHHbIMU, COrnaco-
BaHHOCTb B OHOM MOAyne AomkHa GbITh CTPOrow;

— c6opku nognporpamMM AOSKHLI KOMIMOHOBATLCA NPU YCIOBUM HANUYNA HECKOSbKUX YPOBHEWU Moaynei;

— pa3mepbl NOANPOrpaMM AOSMKHbI ObITb OrpaHUYeHbl A0 ONPEAEeNeHHbIX YCTaHOBMEHHbIX 3HauYeHui,
06bIuHO OT 2 A0 4 pasMepoB 3KpaHa;

— y NOANPOrpamMM JOSMKHO ObITH NO OQHOMY BXOAY U BbIXOAY;

— MOAYNU AOSMKHBbI CBA3LIBATLCA C APYMMU MOAYMSIMU Yepe3 Ux uHtepdeiicol. MNpu npuMeHeHuu mo-
6anbHbIX UK OBLMX NEPEMEHHBIX OHU JOIMKHBI ObITh YETKO CTPYKTYPVPOBaHbI, AOCTYN AOMMKEH KOHTPOIU-
poBaThCA, UX UCNONBL3OBAHNE AOSMKHO OGOCHOBLIBATLCA B KAXA0M MHCTaHLUK,

— BCe MOZyNnbHble MHTEPheHChbl AOIDKHbI BbITh NOMHOCTBLIO AOKYMEHTaNbHO O(hOPMIIEHbI;

— Kaxkgblil MOQYNb OOMKEH CKpbIBaTh YTO-NMBO M3 CBOEH cpeabl;

— nHTepdheic nboro Mogynsa JOIDKEH COAepXaTb MMHUMANbHOE KONMYECTBO NapameTpoB, Heobxoam-
MbIX AN PYHKLUMOHMPOBAHWA Moayrei;

— OOJDKHO ObITb YCTAHOBSEHO NOAXOASALIEe OIPaHMYEHNe KONMUYecTBa napameTpoB — 06bIuHO 5.

B.44 MoaenuposaHue metogom Monte-Kapno

Uenb

MogenuposaHue accekra peansHoro okpyxeHus B MO ¢ MCnonb3oBaHUEM CIy4aitHbIX YUCEN.

XapakTepucTuvKa

MopenuposaHue Metogom MoHTe-Kapno ucnonbayetcs gns peweHusi npobnem. Takue npobnemul ge-
nATCS Ha ABa knacca:

— BEpPOSITHOCTHbIE Npo6nembl, Korga cryyaiHble Yncna UCMONb3YITCH ANA CO30aHUS CTOXaCTUYECKON
MOJenun peasnibHOro OKpYXeHus,

— OeTEPMUHUPOBaHHbIE NPOONEeMbl, KOTOpbIe MaTeMaTUYecku TPaHCIIUPYIOTCS B 3KBUBASIeHTHbIe Bepo-
ATHOCTHbIE NpoGnemsl.

MopgenuposaHve metogoM MoHTe-Kapno nogpasymeBaeTt BBOA, MOTOKOB ClTyqaiHbIX YACeN AJfis uMuTa-
LUK LIyMa NpU aHaNnMTMYeCKOM CUrHane wnuv ansi [obaeneHus cryvaidHbIX CUCTEMAaTUYECKUX oWwuBoK unu
ycTonumsoctu. MogenuposaHue metogom MoHTe-Kapno npumeHsieTcs npu npou3BogcTee 6onblmx obpas-
LIOB, C NOMOLLbIO KOTOPbIX NOSyYaloT CTAaTUCTUYECKUe pesynbTaThl.

MNpu mogenuposaHuM metogom MoHTe-Kapno Heobxogumo ypensite BHUMaHue obecneuyeHurd npuem-
NEeMOCTH 3HaYEHWIA OLLMOOK, TONEPaHTHOCTU U LIyma.

O6WwuM NpPUHUMNOM MOLEenupoBaHus MeTofoMm MoHTe-Kapno sBnsetcs ckopee nepeyTBepXaeHue U
nepecopmynupoBka npobrnembl Takum o6pa3om, YTobbl NONyYeHHbIe pesynbTaThl GbinM Kak MOXHO Gonee
TOYHBIMU, YeM pelleHue Npo6remMsl B nepBoHaYans-HOM BUAE.

B.45 MogenupoBaHue pyHKLMOHMPOBaHUS

(Cebinku npuBepeHsl B Tabnuuax dt2 u dt5.)

Uenb

O6ecneyeHune Takoii paboTOCNOCOGHOCTM CUCTEMBI, KOTopas Gbl COOTBETCTBOBAsia YCTAHOBJIEHHBLIM
TpeboBaHusM.
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Xapakrepuctuka

Cneuucbukauus TpeboBanuii copepiut TpeboBaHMsi NPOU3BOAUTENBHOCTU M pearMpoBaHUA Ha onpe-
DeneHHble (byHKUUW, BO3MOXHO, B COMETAHUN C OFPaHUYEHUSIMU MO UCTIONb3OBAHUIO BCEX PECYPCOB CUCTEMBI.
Pa3paboTka KOHKPETHON CUCTEMbI CPABHUBAETCA C ONpeaereHHbIMU TPeGoBaHUAMM NyTeMm:

— onpefeneHns Moaesnu NPpoLIeCCOB CUCTEMBI U UX B3aUMOAENCTBUIA;

— onpepeneHus UCNoNb30BaAHUA PECYPCOB KaXXAbIM NMPOLIECCOM, HanpuMep BPEeMA CYeTa, NpornyckHas
CNOCOGHOCTL kaHana CBs3W, YCTPOWCTBa NaMATU U T. A.;

— onpegeneHus pacnpepeneHus TpeGoBaHui, NpeabsBsEMbIX K CUCTEME NPU CPEAHUX U HaUXYALUNX
yCcnosusix;

— pacyeTa NPOU3BOOMUTENBHOCTU U BPEMEHU PearMpoBaHusi B CPEOHUX M HAUXYALWUX CIlydasx Onisi UH-
AuBUAYanbHbIX CUCTEMHDBIX (DYHKLWNA.

AnsA NpocTbIX CUCTEM BO3MOXHO aHANUTUYECKOE peLleHue, B TO BpeMs Kak Ans 6onee CrioxkHbIX CUCTEM
noTpebyeTcs kakas-nubo copma MoaenupoBaHUsA Q1S NOSTyYEHUs! TOUHBIX Pe3yrbTaToB.

[lo peTansHOro MOAENMpoBaHUA MOXET NPUMEHSTLCA NPOCTasA NPoBEpKa «PecypcHOro biompkeTan, npu
KOTOpO CyMMUpYIOT TpeGoBaHuA pecypcoB Bcex npoueccoB. Ecnu Takue TpeboBaHWs NpeBbILLAIOT pacyeT-
Hble BO3MOXHOCTU CUCTEMBI, TO NPOEKT CYNTAETCH HEOCYLLIECTBUMBIM.

[Jaxe ecnn NpoeKT NpoXoauT 3Ty NPOBEepKy, MoJenMpoBaHue paboTbl MOXET NoKa3aTb, YTO Ypeamep-
Hble 3aJepXK1 1 Bpems pearMpoBaHUsa NPOUCXOAAT BCreACTBME pecypcHOM neperpysku. Bo usbexaHue ta-
KOW CUTYaLun UHXEeHepbl YacTo NPOEKTUPYIOT CUCTEMbI, B KOTOPbIX BO3MOXHO MCNOSIb30BaHUE HEKOTOPbIX
poneii (Hanpumep, 50 %) oblyux pecypcoB, BCEACTBUE Yero yMeHbLLAEeTCsl BO3MOXHOCTL PecypCcHOit nepe-
TPY3KH.

B.46 Tpe6oBaHuA k (PYHKLIUOHMPOBAHUIO

(Ccbinka npueepeHa B Tabnuue dt6.)

Uens

OGecneyeHue yooBneTBopeHUs Tpe6GoBaHuii k pyHkuuoHuposaHuio MO cuctemsl.
XapakrepucTtuka

AHanu3a BbINONHSAETCA B OTHOWEHUN crieumdukaumin TpeboBaHuin cuctembl u MO ana mpeHTudukaumm
BceXx 061mx U 0cob6bIX, KOHKPETHO BbIpaXKEHHbLIX U NpearnonaraeMbix TpeboBaHuii K (hYHKLIMOHUPOBAHUIO.

Kaxxpoe TpeboBaHue K (hyHKLIMOHMPOBAHMIO NPOBEPSIETCA NOOYEPEAHO LSl ONpPeLerieHUs:

— NPUMEHSIEMbIX KPUTEPUEB YCNELHOM patoTh;

— TOro, MoryT M 66Tk 06ecneyeHbl Mepbl Ansi NPUMEHEHUs! KPUTEPUEB yCreLLHoi paboThl;

— NOTEHUMaNbHOW TOYHOCTU TaKUX U3MEPEHMIA;

— 3TarnoB NPOeKTa, Ha KOTOPbIX BO3MOXHO OLIEHUBaHUE U3MEPEHWIA;

— 9TarnoB NPOEKTa, Ha KOTOPbIX BO3MOXXHO BbIMOJIHEHUE U3MEPEHUA.

Lienecoobpa3HoCcTb Kaxpaoro (PyHKLMOHANIBHOMO TPeboBaHUA 3aTeM aHanuaupyeTtcs Ofsi NoslyuYeHus
nepeyHst byHKUUOHamNbHbLIX TpeboBaHWiA, KpUTEpUEB ycnexa U NOTEHUMaNnbHbIX MaMepeHuil. OCHOBHbIMU
CUUTaKOTCA cnefylolme uenu:

i) keaxxgoe cpyHKUMOHaNLHoe TpeboBaHUe CBA3aHO MO KpaiiHel Mepe C OOHUM U3MEPEHUEM;

ii) N0 BO3MOXHOCTU BLIOMpaIOTCS TOUHbIE U 3h(DEKTUBHBIE M3MEPEHUS, KOTOpbIe MOryT 6biTb BbINOJIHE-
Hbl B Npouecce pa3paboTku ¢ caMoro Hauana;

i) onpegensioTcs HeoThLeMIEMbIE U [OBPOBONLHBLIE (PyHKUMOHANbHBIE TPeGOBaHUA U KpUTEPUU YCTIEXA;

iv) cnegyeT CTPEMUTLCS U3BIIEKaTb BbIMOZY 338 CHET BO3MOXHOCTU BhINOJIHEHUSI OQHOIO U3MEpeHUst Ans
Gonee yem ogHoro TpeGoBaHus.

B.47 BeposaTHOCTHOE TeCTUPOBaHUEe

(Ccbinku npuBegeHbl B paspenax 11 m 13.)

Llens

MonyyeHue KONUYECTBEHHOIO BbipaXXeHUs1 CBOWCTB HapgexHocTu MO. [laHHOe UUCIIO MOXET OTHOCUTLCS
K COOTBETCTBYIOLUM CTENEHsIM 4OCTOBEPHOCTU U BXHOCTHU, a TakKe:

i) BEpOATHOCTM OTKa3a Ha Kaxabli 3anpoc;

ii) BepOATHOCTU OTKa3a 3a onpeaeneHHbI NEpUoL, BPEMEHU;

iii) BEpOATHOCTU NOKanU3auun oLMGKK.
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BO3MOXHO M3BfIeUEHUe OpYruxX NapameTpoB, TakUX Kak:

— BEPOATHOCTb 6€30TKa3HOro UCMOSHEHUS;

— BeposATHOCTb Ge3oTka3Hol paboThl;

— BOCTYMHOCTb;

— cpegHee BpeMsi HApabOTKM Ha OTKA3 WSIM UHTEHCMBHOCTb OTKA30B;
— BEPOATHOCTL 6830NacHOro UCNOSTHEHMS.

XapakTtepucTuka

BeposTHOCTHBIE pacyeThl OCHOBBLIBAKOTCH HA BEPOSTHOCTHOM TECTUPOBAHUM UMK OMbITE SKCNJTyaTaLuuu.
OO6bIMHO KONMYECTBO HabrnlogaeMbIX CrlyvaeB BecbMa BESUKO.

Ons Toro 4tobbl YNPOCTUTL TECTUPOBAHME, O6LIMHO NPUMEHSAIOTCS aBTOMaTUYeckne BCroMoraTenbHble
cpenctea. OHM UMEIOT OTHOLLIEHUE K geTansm obecneyeHus TeCTOBbIX JaHHBLIX M KOHTPOSK pesysnbTaTtoB
Tecta. CnoxHble TeCTbl NPOBOAST HA CNIOXHOM BeAyLLEeM KOMMbIOTEPE C COOTBETCTBYHOLUMM NeputepuitHbim
MOZenupyioLyM npoLeccoM. TeCToBble AaHHbIe BLIGUPAIOTCS CUCTEMaTUYECKH, a Takke cnyyaiHo. MNepeoe
KacaeTcs obLero KOHTpons Tecta, Hanpumep obecneyeHus Npotunsa TeCTOBbIX AaHHbIX. CryyaiiHbiil oT6op
KacaeTCsl UHOMBUAYaTbHBIX TECTOBbIX fAHHbIX.

O6opypoBaHWe Ans UHAMBMOYanbHOrO TECTUPOBaHUS, NPOBEAEHUE TECTUPOBaHUSA, TECTOBLIX Habrio-
HAeHUIn onpefenseTcs Nogpo6GHLIMUA LENSIMU CMOLLHBLIX TECTOB, ONMUCAHHBIX Bbilwe. [pyrue BaXHble yCrioBuUs
OMNpeaensioTcs Yepes Heo6xoaumylo MaTeMaTUYeCcKylo NMOAroTOBKY, KOTOPY HEOGXOAMMO BbINONHATL AS
TOro, YTobbl OLIEHUTL pe3ynbTaThl TECTUPOBAHMUS COMNACHO NOCTaBNEHHON 3afaje TEeCTUPOBaHUS.

BeposiTHOCTHbIE uucna, xapakrepuaylowme nosefeHue nboro o6bekTa TeCTUPOBAHUSA, Takke MOryT
6bITb MONYYeHb! U3 ONbITa AKcnyaTauuu. Ecnu cobniogeHbl aHanoruyHbie YCNoBUs, NPUMEHSIETCS Takas! Xe
MaTeMaTuKa, Kak 1 B Cry4yae C OLIEHKOW peaynbTaToB NPOBEPKU.

B.48 Umutauus paboTbl

(Ccbinka npuBegeHa B Tabnuue dt3.)

Uenb
dyHkuMoHaneHoe TecTuposaHue MO cucTembl C ee BHELLUHUMKU UHTEpdelcamu, npu 3ToM 6e3 Kakoro-
MO0 M3MEHEHUs1 pearnbHOrO OKPYXEHUS.

XapakTtepucTuka

B uensx TectupoBaHus Heo6xoguMO Co3paTh CUCTEMY, BOCTIPOM3BOZSLLYIO MOBEAEHUEe TeCTUPYEMO
CUCTEMBI.

Mogenbio moxeT ObiTb Tonbko MO unu MO u annapaTtHbie cpeacTBa. OHa [OIDKHA:

— obecneunBatb TECTUPYEMYIO CUCTEMY BCEMU BXOAHBIMM AaHHbIMKM, KOTOpble GyayT CylecTBOBaThL U
npu YCTaHOBKE CUCTEMBI;

— pearMpoBaTb Ha BbIXOAHbLIE AaHHbIe CUCTEMBI CIOCOGOM, COOTBETCTBYIOLMM O6LEKTY ynpaBneHus:;

— umeTb obecneyeHne gna onepaTopos BBOAA ANs NPEAOCTABNEHUNA Kakux-NMMbo HapylueHuit, ¢ KoTo-
PbIMK TECTUPYEMOI CUCTEME NPEACTOUT CNPABUTLCS.

Mpu TectuposaHum MO MOryT MUTUPOBATLCA LieSIeBbIE annaparHble CPEeACTBa CO CBOUMU BXOAHBIMM U
BbIXOAHBIMW AAHHBIMU.

CnpaBouHbIit MaTepuan

A Software Simulator — An Aid to Plant Commissioning. S. Nunns, EWICS TC7.
Physical Fault Simulation. F. Morillon, EWICS Document number WP460.

B.49 Co3naHue npoTotuna/aHumauyms

(Ccbinku npuBeneHbl B Tabnuuax dt3 u dis.)

LUens

lNpoBepka BO3MOXHOCTU peanu3auun CUCTEeMbl BOMPEKU orpaHuuMBalolum ycnosusim. CooblueHue
KNMEHTY UHTEprpeTaLmmu TeXHUYeckux TpeboBaHui, cneumdukaumi Ha CUCTEMY AN BLISBIEHUS] HEBEPHOMO
NOHUMaHUS (OLLMGOYHOIO TOSNIKOBaHUSA).
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XapaxrepucTuka

Bbibupaetcs nogkoMmnekT yHKUMA CUCTEMBI U OrPaHUYMBAIOLLMX YCIIOBUMIA U TpeboBaHUi K yHKLMO-
HUpoBaHuio. KoMnoHyeTcs NpoToTvN € UCMONBE30BaHUEM BbICOKOKaYECTBEHHbIX cpeacTs. Ha gaHHOM atane
paccmaTpuBaloTCsl OrpaHMUMBAIOLLME YCITOBUS, TaKMe KaK LIeNieBOW KOMMNbIOTEP, peanusaums sa3bika, paamep
nporpammbl, yao6cTeo 06CNyKMBaHUA, HAAEXKHOCTb U AOCTYNHOCTb. OLIEHMBAETCA NPOTOTUN NO OTHOLLEHUIO
K KpUTEpUsIM Norb3oBaTessi, U B CBETe AaHHOW OLIEHKU BO3MOXHA Moaudukauumsa TpeGoBaHUi CUCTEMBI.

CnpaBo4HbIi MaTepuan

Proc. Working Conference on Prototyping. Namur Oct 1983, Budde et al., Springer-verlag, 1984.
Using an executable specification language for an information system. S. Urban ef al., IEEE Trans.
Software Engineering, Vol. SE-11 No. 7, July 1985.

B.50 Bnok BOCCTaHOBMNEHUA

(Ccbinka npueepeHa B pasgene 9.)

Uenb

MoBbilLEHWME BEPOATHOCTM BLINOSIHEHUS NPOrPaMMOi CBOEI (PyHKLIUW.

XapakrepucTtuka

3anuckbiBaeTcs HECKOMbKO Pas3nuUyHbIX YacTed NporpaMmbl, Yallle He3aBUCUMMO, KaXAas U3 KOTOPbIX
npegHasHayeHa Ans BbIMOSIHEHUS OOHOW W TOM e 3aAaHHOW (DyHKUMKU. [0TOBas nNporpaMmma KOHCTpyupyeT-
Csl M3 aTnx Yacten. lNepBas yacTb, HasbiBaeMasi NepPBUYHOMN, BbINOJIHAETCA B NEpBYI0 ovepeab. 3a Heit cne-
OyloT NMpUEeMOYHOEe MUCMbITaHUe BbIYMCNSIeMOro peaynbTara. Ecnu pesynbTathl Tecta nonoxuTenbHble, TO
pesynbTaT NPpUHUMaETCA U NepeaeTcsi NOCNeayloWmMM YacTsiM cMCTeMbl. Ecnu peaynbTarthl Tecta oTpula-
TenbHble, TO BCe No6oYHbIe aheKTbl NepBOi YacTU YCTPAHSIIOTCS M 3anycKaeTcs BTOpas 4acTb, HasbiBae-
Masi Nepeoil anbTepHaTMBOW. 3a Hel cnepyeT NPUMEMOYHOE MUCTbiTaHue, U pesynbkTathl obpabaTtbiBaeTcs,
Kak 1 B nepBom cnyyae. [pu xenaHmm MoXXHO npeaycMoTpeTh ABe, TpU unu 6ornbluee YACNO anbTepHaTUB.

CnpaBouHbIii MaTepuan

System Structure for Software Fault Tolerance. B. Randall, IEEE Trans. Software Engineering, Vol. SE-1,
No. 2, 1975.

B.51 Bnok-cxema HageXHOCTH

(Ccbinka npusepeHa B pasgene 14.)

Lens

MogenupoBaHue B BUAe cxem Habopa cobbiTuii, KOTOpbie JOJTKHBLI NPOU30IATH, M YCIIOBUIA, 0BA3aTerb-
HbIX K COBNIOAEHUIO A5 YCMELHON paboThl CUCTEMBI MU BbINOSTHEHUS 3a4a4K.

Xapaxrepuctuka

Lienbio aHanusa siBNsieTcs ycneluHoe NpoXoXaeHue NyTu, COCTOSILLEro U3 G/I0KOB, JIMHUIA U NOMUYECKUX
coevHeHUA. YCneLlHbIA NyTb HAYMHAeTCs C OAHOW CTOPOHBbI AuarpaMmbl U NpoJomkaeTca Yepea 6noku u
coeavHeHus 0O ApYroi CTOpOHbI guarpammbl. bnok npegcraensier coboit ycnosue mnu cobbitue, U NyTb
MOXET NPOXOAUTbL Yepe3 HEero, ecii yCJiIoBUe SIBNSIETCA NOQJIMHHBIM MM NPOU3OLWSIo cobbitue. Ecnu nyts
NPUXOAUT K COEAMHEHMIO, OH NMPOJOIMkaeTcs, ecnu cobnioparb normyeckoe coeguHenve. Ecnu oH goxogur
00 BEpLUMHBI, OH MOXET NPOJOINKATLCA BAOMb BCEX UCXOAALLMX NIHUIA. ECnu cyllecTByeT no kpaiiHei mepe
oauH GnaronpusiTHLIA NyTh Yepe3 Auarpammy, CHMTaEeTCA, YTO 3aa4Ya aHanu3a BLINOSMHAETCS BEPHO.

CnpaBouHbIit MaTepuan

System Reliability Engineering Methodology: A Division of the State of the Art. J. B. Fusseland
J. 8. Arend, Nuclear Safety 20(5), 1979.

Fault Tree Handbook. W. E. Vesely et al., NUREG-0942, Division of System Safety Office at Nuclear
Reactor Regulation, U. S. Nuclear Regulatory Commission, Washington, D. C. 20555, 1981.

B.52 OrpaHuyeHus BpEMEHM PeaKkLuM U NamMaTH

(Ccbinka npusepgeHa B Tabnuue dt6.)

Lenb
ObecrneyeHue COOTBETCTBUA CUCTEMbI TPEOOBaHUAM K NAMATU U BPEMEHHBIM Tpe6GoBaHUsAM.
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XapakrepucTuka

Cneuudukauma TpeboeaHuint ana cuctembl u MO BKIIOYAET NamsaTb U TpebOBaHUA K pearmpoBaHMIo Nno
cneuucdpuyeckum yHKLUSM, BOIMOXKHO, 06BEIMHEHHBIX C OrPaHUHYEHUSIMU N0 UCNONbL30BaHUIO OBLWMX pe-
CypcoB cucTeMmbl. BoinonHsieTca aHanus, KOTOpbIiA onpeaenseT TpeboBaHUs NO pacnpeaeneHuto B pamkax
CpefHUX U HanxXyawmux ycroeui. [laHHbii aHanus TpebyeT OLeHKU MCNoNL30BaHUA PECYPCOB W 3aTpaueHHOro
BPEMEHU A5 KaXAon byHKUUM cucTeMbl. [laHHas OLeHKa MOXeT ObiTb NosiydeHa HEeCKONbKUMKU cnocobamu,
Hanpumep B CPaBHEHUM C CYLIECTBYIOLLIEA CUCTEMONM UMM B NPOTOTUNE M aHarnore KpUTUYHLIX NO BPeMeHU
cucTem.

B.53 MexaHu3Mbl BOCCTAHOBJNICHUS Nocne C60eB NyTeM MOBTOPHOIo 3anyckKa

(Ccrinka npusBepneHa B pasgene 9.)
Uensb

MonbiTka chyHKUMOHANLHOTO YCTPaHEHUs! BLISIBIEHHOTO YCOBUSI ¢6OSi NpU MOMOLM MEXaHM3MOB No-
BTOPHOTO 3anycka.

XapaxrepucTuka

B cnyyae BbisiBneHus ycnosust c60si unv olwmMbku NpeanpuHUMAIOTCS NMOMBLITKUM UCTIPaBSIEHUsI CUTyaLuK
nyTem nepesanycka Toro xe koga. BoccraHoBneHue nyTem noBTOPHOIO 3amnycka MOXET ObiTh TaKUM Xe
MOJSIHBLIM, KaK U npoueaypa nepesanycka U NOBTOPHOIO BKITIOYEHUS, WM pellaThCsl B Buae OrpaHUueHHoi
3apaun nepenyiaHMpoBaHUS U NOBTOPHOIO BKIIOYEHUS Nocre nepepbiBa B pabote nporpammbl unu nocrne
paboTbl B XOYLUEM PeXUMe.

MeToabl NOBTOPHOrO 3arnycka LUMPOKO NMPUMEHSIIOTCA B cny4asx c60eB CBA3WM WM Npu UCNPaBeHun
owmboK. YCnoBusi MOBTOPHOIO 3arnycka MOryT GbiTb onpepenieHbl, UCXOAA U3 OLUMOKM KOMMYHUKALIMOHHOIO
npoTokona (KOHTPONbHasi CyMMa M Ap.) unu u3 GNOKMPOBKU BPEMEHU pPearMpoBaHWs Ha NMOATBEpXOeHue
NPOXOXKASHMS.

CnpaBouHbIi MaTepuan
The Theory and Practise of Reliable System Design. D. P. Siewiorek and R. S. Schwarz, Digital Press.

B.54 MeToq MOHUTOPUHIra 6€30NacCHOCTH

(Ccbinka npusepeHa B pasgene 9.)

Uenb

3awmTa ot oWnbOK B KOHEYHOI creumcukauum u peanusauun MO, KOTOpbIE OTPULIATENBHO BAUSIIOT HA
6e3onacHOCTb.

XapakTepucTuka

MeToabl MOHUTOPUHIa 5e30MacHOCTU — 3TO BHELUHUIA MOHUTOPUHI, BLINOSTHSIEMbIA HA OTAENIBHOM KOM-
nblOTEPe NPUMEHMUTENBHO K gpyroi cneuudukaumm. Takoi MOHUTOPUHT 6e30nacHOCTU UMEET OTHOLLeHUe
TONLKO K 06ECNEeYEHUd BhINOSIHEHUSI OCHOBHBLIM KOMMBIOTEPOM Ge3onacHbiX, HO Heobs3aTesibHO NpaBufib-
HbIX AeiAcTBUA. MOHUTOPUHI 6e30MacHOCTU NMOCTOSHHO OCYLLECTBSET MOHUTOPUHI f1aBHOrO KOMMbIOTEpa.
MeTog MoHUTOpUMHra 6e3onacHOCTU NpefoTBpalLaeT NePexos CUCTEMBbI B onacHoe coctosiHue. Kpome Toro,
ecnu oH o6HapyXvBaeT, YTO OCHOBHOI KOMMbLIOTEpP NnepexoauT B NoTeHUManbHO onacHoe COCTOsHWe, CUc-
Tema BoaBpallaeTcs B GesonacHoe COCTOSIHME MPU MOMOLLM BHELLHEro KOHTpOnupyowero 6noka unm oc-
HOBHOrO KOMMbIOTEpa.

CnpaBouHbI MaTepuan

Using Al Techniques to Improve Software Safety. Proc. IFAC SAFECOMP 88, Sarlat, France, Oct.
1986, Pergamon Press 1986.

B.55 AHanu3 NoXHowu uenu

(Ccbinka npueepgeHa B Tabnuue di8.)
Uenb

O6HapyxeHue HenpeaBUAEHHbIX NyTEN UM JIOrMYeCcKoro NOTOKa B CUCTEME, KOTOPbIWA B OnpeaeneHHbIX
YCIOBUSIX UHULIMUPYET HEXeNaTenbHY (PYHKLMIO UMW NPENATCTBYET BLINOMTHEHUIO OXUAAeMOMN (OYHKLIMM.
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Xapakrepuctuka

MyTb NOXHON Lienn MOXET COCTOSTh U3 annapaTtHbIx cpeacTts, MO, aeicTBuin onepaTopa UM KOMMeK-
ca 9TUX INEMEHTOB. JIOXHbIe NYTU He ABNSIOTCA Pe3yNbTaToOM OTKa3a annapatHbIX CPeacTB, HO NPeacTaB-
NS0T coBOoW CKpbIThIE YCNOBUS, HEeNpeaHaMepeHHO CMPOEKTUPOBaHHbIE B CUCTEME UMK 3aluudpOBaHHbIE B
nporpamMmax, KoTopble MOryT NPMBECTM K HapyLLUEeHMIO (OYHKLMOHUPOBaHMSA NpU OnpefesieHHbIX YCNoBUSX.

K NOXHbIM LiensiM OTHOCATCA:

— CKpbITbIE MYTHU, KOTOPbI® MOTYT NPUBECTU K BOSHUKHOBEHMIO 3JIEKTPUYECKOrO TOKa, SHEPTUM UMK JIoru-
YeCKOoi NocnenoBaTenbHOCTU NO HeNpeaBUAEHHOMY NYTU UK B HENpeAHaMEePEHHOM HanpaBeHUu;

— NTOXHBIA pacyeT BPEMEHU, B KOTOPOM COBLITUS NpoUCXOOsaT B HEOXMOAHHOW UM NPOTUBOPEYMBOM
nocneaoBaTenbHOCTH;

— NOXHbIE MHAWKATOpPbLI, NPUBOASLLME K HEOAHO3HAYHOMY UM HEBEPHOMY OTODpaXKeHUI0 PeXUMOoB pa-
60Tbl CUCTEMBI U, TakKUM 0Gpa3oM, CNOCOBHbLIE MPUBECTY K HEXenaTenbHbIM AeiiCTBUSIM onepaTopa;

— JIOXHBbIE SIPFIbIKA, KOTOPbIE HENPaBWUMbHO UM HETOYHO 0603HAYaKOT (PYHKLMUM CUCTEMDLI, Hanpumep
BBOZ, KOHTPOJSIb, AUCTINEN, MHTEPMEAC CUCTEMBI U T. A., U, Takum 06pa3oM, cnocoGHble BBECTU onepartopa B
3abnyxgeHue npu BbINONHEHUN HEBEPHbIX ASACTBUIA C CUCTEMONA.

AHanM3 NOXHbIX Lieneil OCHOBBLIBAETCH Ha Pacro3HaBaHUM OCHOBHBLIX TOMONOrMYECKMX OOpasLoB CO
CTPYKTypoOii annapaTHbix cpefcTs unu MO (Hanpumep, onpeaensioTcs WecTk OCHOBHLIX 06pas3uoB ans M0).
AHanu3s ApoOBOAUTCS C NOMOLLBIO NepeYvyHss BONPOCOB NO NPUMEHEHUKD U B3auMOCBA3U MexXay OCHOBHbIMU
TONOJIOrMYEeCKUMU INIEMEHTaAMMU.

CnpaBo4HbIN MaTepuan

Sneak Analysis and Software Sneak Analysis. S. G. Godoy and G. J. Engels, J. Aircraft Vol. 15, No. 8, 1978.
Sneak Circuit Analysis. J. P. Rankin, Nuclear Safety, Vol. 14, No. 5, 1973.

B.56 YnpaBneHue koH¢urypauyuen MO

(Ccbinka npuBepeHa B pasgene 15.)

Lenb
3apgaven ynpaBneHus koHopurypauum MO sensetcs obecnevyeHne nocnenoBaTesisHOCTU rpynn pesysib-

TaToB pa3paboTku Npu M3MEHEeHUM pesynbTaToB. YnpaBneHue KoHtUrypauuel B OCHOBHOM NPUMEHReTCA
KaK K annapaTtHbIM cpegcTeam, Tak u k N0,

XapakrepucTuka

YnpaeneHue koHourypauuvei MNO — 310 MeToa, NpUMeHsieMbli npu paspabotke. B cywHocTH, OH Tpe-
6yeT perMcTpauum paspaboTku KaK[oh BEpCUM KaXKOOro «CyLIECTBEHHOrO» KOMMNEKTYIOWEro yana u Kax-
0OW CBA3W MeXAy pasnuuHbiMW BEPCUAMU PasNUYHBLIX KOMITIEKTYIOWMX y3nos. Peructpauus peaynbtaTtos
no3sonsieT paspaboTunky onpeaenuTb BO3ASNCTBUS USMEHEHMs1 OOQHOIO KOMMMEKTYIOWEero yana Ha apyrue
KOMMIIeKTYyIoWwme yanel (0COGEHHO Ha UX 3NEeMeHThI). B yacTHOCTH, cucTEMbI UNKU NOACUCTEMBI MOTYT GbiTh
HafeXHOo nepecTpoeHbl Ha OCHOBE COrNacoBaHHOrO MHOXECTBa BEPCUIA ANIEMEHTOB.

CnpaBouHbIi MaTepuan

Configuration Management Practices for Systems, Equipment, Munitions and Computer Programs.
MIL-STD-483.

Software Configuration Management. J. K. Buckle, Macmillan Press, 1982.

Software Configuration Management. W. A. Babich, Addison-Wesley, 1986.

Configuration Management Requirements for Defence Equipment. UK Ministry of Defence Standard
05-57 Issue 1, 1980.

B.57 Sl3bikn nporpaMmMupoBaHMsl CO CTPOrMM KOHTPOJIEM TUNOB

(Ccbinka npuBepeHa B pasgene 10.)
Uenb

CHWKeHWe BEpOSITHOCTU BO3HUKHOBEHMSI CGOEB NMyTeM MCTONbL30BaHUsA s3blka, NpegycMaTpUBaIoLLEero
BbICOKUIA YPOBEHb NPOBEPKN KOMMUAUPYIOLLEN MPOrpamMMO.

XapakrepucTuka

Takue s3blk OGbIYHO NO3BONAIOT ONPEeAessiTb TUMbl AaHHbIX, YCTAHOBIEHHbIE NOMNb3oBaTeNeM, Yepe3
OCHOBHbIE TUMbl AaHHbIX A3bika (Takux, kak INTEGER, REAL). 31 Tunbl MoryT 6bITh fanee ucnonb3oBaHbl
TOYHO TakuM xe 06pa3om, kak U OCHOBHbIE TUMbI, HO [OJDKHbLI 334aBaThCA CTPOrMe NPoBepkn ans obecne-
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YEHUS UCTIONB30BaHUSi BEPHOTO TUNa. [laHHbIe NPOBEPKM 3aJal0TCH B TEYEHUE BCE MPOrpamMmbl, AaXe ecnu
OHa BbICTPaMBaETCH U3 OTAENbHO CKOMMUIMPOBaHHbLIX eanHul,. [laHHbIe NPOBepKU Takke rapaHTUpyIoT Co-
OTBETCTBUE KONMU4YeCTBa U TUNa aprymeHToOB npouenypbl, JaXe Korga Ha HUX CCbinalTCA U3 OTAesibHO
CKOMMUITMPOBAHHbIX MOLYNEN.

A3bIKK CO CTPOMUM KOHTPONEM TUMOB TakKe NMOALEPXKUBAIOT APYrMe COCTaBMSAIOWMe XOPOLLEA NPaKTUKK
pa3spabotku MO, Takme Kak JierkoaHanuampyemsie ynpaenswowme crpykTypel (Hanpumep, IF .. THEN .. ELSE,
DO .. WHILE u 1. A.), ¢ NOMOLLLIO KOTOPbIX NOMY4aT XOPOLLO CTPYKTYPUPOBaHHLIE NPOrpamMmMbl.

K TunuyHbIM NpuMepam S13bIKOB CO CTPOrMM KOHTpOsieM Tunos oTHocsTes Pascal, Ada u Modula 2.

CnpaBouHbIA MaTepuan

Reference Manual for the Ada Programming Language, ANSI/MIL-STD-815A 1983.

In search of Effective Diversity: a Six Language Study of Fault-Tolerant Flight Control Software,
A. Avizienis, M. R. Lyu, W. Schutz, The Eighteenth International Symposium on Fault Tolerant Computing,
Tokyo, Japan 27-30 June 1988, IEEE Computer Society Press, ISBN 0-8186-0867-6.

B.58 CTpykTypHOE TecTupoBaHue

(Ccbinka npuBegeHa B Tabnuue dt2.)

Uenb
MpumeHeHWe TeCTUPOBaHUA C UCNONbL30BaHUEM ONpPeaeneHHbIX NOAMHOXECTB CTPYKTYpPbl MpOrpamMMmbl.

XapakrepucTuka

Ha ocHoBe aHanusa nporpammbl Ha6op BXOAHBIX AaHHbIX BbiGupaeTcs Takum o6pa3om, 4Tobbl ucnons-
3oBanacb Gonbluas 4acTb ANIeMEHTOB BbIGPaHHOW MporpaMmbl. MCNonb3oBaHHbIE 3feMEHThbl Nporpammb
MOryT OTNIU4aTbCA B 3aBUCUMOCTU OT YPOBHSA HEOGX0AUMOIA CTPOroCTU.

YTBepXAeHusi: 3TO camblii NPOCTOM TECT, T. K. BCE TECTUPOBLLMKM MOTYT BbINONMHUTL ero 6e3 nepexoga
no o6enm BETBAM YC/IOBHOMO YTBEPXKOEHUS.

BeTBu: KOyl BeTBb HE06X0AUMO NpoBEPSTb N0 060UM HanpaBsieHUAM. 3TO MOXET GbiTh HENpaKTU4-
HO OJ151 HEKOTOPbIX TUMOB 3aLUTHOrO KOAA.

O6beauHeHHbIe YCoBUS: Kaxaoe YCnoBue B OGbeAUHEHHON YCIOBHOW BETBU (T. ©. CBA3aHHbIE C UC-
nonb3osaHuem AND/OR).

LCSAJ: nocnepoBaTesNibHOCTL JIMHEWHOW NporpamMMbl U Nnepexop — 310 niobas nuHelHas nocneposa-
TEeNbHOCTb KOAOBbIX YTBEPXKAEHUIA, BKIIOYas YCIIOBHbIE Nepexodbl, 3aKOHYeHHble nepexonoM. MHorve nog-
BETBU KOAA MOryT ObiTb HEOCYLLECTBUMbI U3-32 OrPaHUYEHUIA, HaNaraemblXx Ha BXOAHbLIE OAHHble, BO3HU-
KaloLMX BCNEACTBUE BbINOIIHEHUS NPEALLECTBYIOLLEro Koaa.

MoTok nHdopmaLum: BLIGUPAIOTCA BLINOJHAEMbIE BETBUA Ha OCHOBE UCMOMNb30BaHUA AaHHbIX, HarnpuMep
BETBb, 1€ 0fHa U Ta Xe nepemMeHHas MoXeT GbiTb 3anMcaHa unu MoXeT 3anucbisaTh caMa.

lpac BbI3OBa: NporpaMMa COCTaBRSIETCH M3 NOANPOIPaMM, KOTOpble MOTyT GbiTh aKTMBU3UPOBaHbI U3
Apymvix nognporpamm. 'pad Bbi3oBa npepcraBnsieT coboil AepeBo akTMBU3aLuK NOANPOrpaMMbl B NporpaMmMe.
TecTbl pa3pabartbiBalOTCs Takum 06pasoM, YToGbl NOKPLITL BCE aKTUBM3aLMK NOANPOrpaMMbl B epeBe.

MonHbIiA NyTh: 3anyckaeT BCe BO3MOXHbiEe NyTu yepe3 kofd. NonHoe TectupoBaHue 0ObIMHO He npepn-
CTaBMNSETCA BO3MOXHbIM BCIEACTBUE O4EHb GONbLLOIO YMCIa NOTEHUMANbHbIX NYTen.

CnpaBoyHbLIi MaTepman

Reliability of the Path Analysis Testing Strategy. W. Howden, IEEE Trans. Software Engineering, Vol.
SE 3, 1976.

B.59 CTpykTypHbIe Anarpammbi

(Ccbinka npusegeHa B Tabnuue dis.)

Uenb

MpepncraBneHue CTpyKTypbl NPOrpamMMbl B BUA,E AUarpaMmmbi.
Xapakrepuctuka

CTpyKTypHble auarpammbl NpeAcTaBnsiorT coboii YCnoBHble 0603Ha4YeHus, JONONMHAIOWME auarpammy
NoToKa AaHHbIX. OHU ONUCLIBAIOT CUCTEMY MPOrPAMMMPOBAHNA U epapXMI0 YacTen, otobpaxas 1o rpacu-
yecku B BUge aepeea. OHU JOKYMEHTUPYIOT, KaK 9JIEMEHTbI guarpaMmbl NOTOKA AaHHbLIX MOMYT GbiTb BHe-
OpeHbl B BUOE MepapXun NpOrpaMMHbIX €OUHULL.
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CTpyKTypHas cxeMa noKasbiBaeT OTHOLUEHUE MeXAy NPOrpaMMHbIMU eauHULAMK Ge3 BKIIOYEHUs Ka-
KOI-nMBo uHcopMaLm 0 Nopsigke akTUBaLMM 3TUX eavHuL. OHU U306paxaloTCA NPU NOMOLLM UCMNOMb30Ba-
HUS criefyloWwmX TPEX CUMBOJIOB:

i) npsiIMoOyronbHMKa, OTMEYEHHOr0 HAUMEHOBaHUEM eAVUHULbI;

ii) cTpenku, coeguHAIOLWEH 3TU NPSIMOYTOSTLHUKY;

iii) cTpenku B Kpyre, OTMEYEHHO HAMMEHOBAHUEM [aHHbIX, BXOAALWMX U UCXOAALMX U3 INIEMEHTOB B
CTPYKTYpHOIA cxeme. OBbIMHO CTperka B Kpyre HaHOCUTCSl NapassieNbHO CTpesnke, CoeauHAIoLen NpamMo-
YrONbHUKM B CXEME.

M3 no6oit HeTpuBMaNbHOM AUArPAMMbI NOTOKA AAHHBIX MOXHO NONYYUTL PAf Pa3fiuuHbIX CTPYKTYPHBIX
cxeMm.

CTpyKTypHble CXeMbl, MOJTy4YeHHbIe U3 AUarpamMm NoToKa AaHHbIX, NPEACTaBNAIOT CTPYKTYPY CUCTEMBI
NepBoro YpoBHS, rAe Kaxabld NPAMOYTOSIbHUK CTPYKTYPHOWU CXeMbl NpeacTaBnseT Kpyr guarpammbl NOTOKa
AaHHbix. Camo coboit pasymeetcs, uto 6onee rnmy6okue ypoBHU MOTyT GbiTb ONMUCaHbI C NPUMEHEHUeM TOro
xe MeTopa.

CnpaBo4HbIN MaTepuan

Software Engineering. |. Sommerville, Addison-Wesley 1982. ISBN 0-201-13795-X.

Structured Design. L. L. Constantine and E. Yourdon, Englewood Cliffs, New Jersey, Prentice-Hall, 1979.
Reliable Software Through Composite Design. G. J. Myers, New York, Van Nostrand, 1975.

B.60 CtpykTypHas metogonorus

(Ccbinkv npuBegeHsl B pasgenax 8 u 10.)

Lenb

OCHOBHOW Lienbio CTPYKTYPHBIX METOAONOMUIA ABNSETCA ynydleHue kauectsa paspabotku MO nytem
hOKYyCUpPOBaHMA BHUMaHUA Ha paHHUX 3Tanax >XU3HeHHOro uukna. Liens MeTtofoB — AOCTUYL 3TOrO Yepes
TOYHbIE U MHTYUTUBHO MOHATHBLIE NPOLEAYPLI U YCNOBHbIE 0603Ha4YeHNA (C NOMOLLLIO KOMMNbIOTEpa) AN yc-
TaHOBMIEHUs TOro, YTO TpeGoBaHUA U OCOBEHHOCTU BbLINOSIHEHWS JIOMUYECKU YNOPSAOYEHbI U CTPYKTYPUpO-
BaHbl.

XapakrepucTuka

CylwiecTByeT psig CTPYKTYpHbIX MeTofosomvid. HekoTopble U3 Hux, Takue kak SSADM, LBMS, paapa6o-
TaHbl ANs TpaguUMOHHOM 0OpaboTku paHHbIX M (DyHKUMA 0OpaboTkM TpaH3akuui, Torga Kak ppyrue
(MASCOT, JSD, VoproH B pexaMe peantHOro BpemeHu) GOombllie COPMEHTVPOBaHbI Ha NPUIIOKEHUS
yNpaBfeHWsi NPOLIECCOM B PEXMME pearibHOro BpEeMeHM (KOTopbie SIBMSIOTC Haubornee KpUTUYHLIMU C TOYKU
3peHusi 6eaonacHocTH).

CTpPYKTYpHble METOObl MO CYLIECTBY SIBASIIOTCA «MHCTPYMEHTaMM MbILLIIEHUS» AN CUCTEMAaTUYECKOoro
BOCMPUATUS U pa3bueHusi NnpobnemMbl unm cucTembl. VIx oCHOBHLIE CBOICTBaA — 3TO:

— NOTMYECKWiA NOPSAOK MbILUNEHUs ONis pa3feneHusi KpynHoit npobnembl Ha noagalowmecs ynpasne-
HUIO CTaguu;

— geHTUUKaLUSA BCEin CUCTEMBI, BKITIOYAs Cpeay U Heo6Xxoaumyio CUCTeMy;

— pasfeneHue AaHHbIX U (yHKUMIA B HEOBX0pUMOit cucrteme;

— NPOBEpOYHble TabnuLibl, HAaNPUMep nepeyHu TUNoOB 06HLEKTOB, KOTOPLIE HEO6X0AUMO ONpeaenuThb;

— HU3KUE MHTENEKTYarnbHbIe U3AEePXKN — NPOCTbIE, UHTYUTUBHBLIE, NParMaTUYHbIe.

Moppepxka ycnoBHbix 0603HayeHWii Gonblue HanpaeneHa Ha TOYHOCTb B ONpeaerieHUM NOorM4eckoro
obbekTa npobnemsl U cucTemsl (Hanpumep, cnocobbl 06paboTkn U NOTOKM AaHHbIX), HO obpabaTbiBalowme
OYHKUUK, BLINOSTHAEMbIE MMM, HanpaBrieHbl HA BbIPAXEHWE C UCMONb30BaHUEM HethopMasibHbIX YCIOBHbIX
0603HayeHUi. OpgHaKo HEKOTOpblE METOABI YaCTUMHO UCNONBL3YIOT (MaTeMaTuyecku) (hopMasibHbIE YCIIOB-
Hble 0603HaueHus (Hanpumep, JSD ucronkayeT perynspHoe ebipaxeHue; Mopaon, SOM u SDL ncnonbayior
FSM). Takas YeTKOCTb HEe TONMbKO CHUXAeT BEPOATHOCTb HENPaBUNBbHOTO TONKOBaHUSI, OHa NpeaoCTaBnsaeT
BO3MOXHOCTU AJ1IS aBTOMaTM4ecKoin 06paboTku.

[pyrM NpevMyLLECTBOM CTPYKTYPUPOBAHHOTO YCSIOBHOrO OBGO3HaYeHUsi SIBNISIETCS €ro BU3yasibHOCTb,
KOTOpas AaeT BO3MOXHOCTb NONb30OBATENI0 OCYLLECTBUTL UHTYUTUBHYIO NPOBEPKY crieyudukauuii unm npo-
€KTOB, MPOTMBOPEYaLLUX €r0 ONbITY U 3HAHUAM.

B HacTosiLeM npunoxeHnn nogpobHO OnMcaHbl HEKOTOPbIE M3 3TUX CTPYKTYPHbIX METOAOMOrUiA, Ha-
NpUMep BbIpaxeHue ynpasnsiembix TpeboBaHuii, paspaboTka cuctemsl Ikekcona, MASCOT, WMopaoH B pe-
XUMe peanibHOro BpeMeHU 1 MeTop, CTPYKTYPHOro aHanuaa u npoekrmposaHus (SADT).
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CnpaBouHbIA MaTepuan

Structured Development for real-time Systems (3 Volumes) P. T. Yourdon Press, 1985.

Essential Systems Analysis. St M. McMenamin, F. Palmer, Yourdon Inc., 1984. NY.

The Use of Structured Methods in the Development of Large Software-Based Avionic Systems.
D. J. Hatley, Proceedings DASC, Baltimore, 1984.

B.60.1 BoipaxeHue ynpaBnaeMbix Tpe6osanui (CORE)

Lenb

O6ecneyeHne ngeHTUMKaLMK U BbIpaXeHUs1 BCeX TpeGoBaHuii.

XapakrepucTuka

HaHHbI nogxop, HanpaBiieH Ha BOCMONHEHUe NpobenoB Mexay KIMeHTOM/KOHEeYHbIM Mofib3oBaTerieM
1 aHanuTukoMm. OH He SIBNSIeTC MaTteMaTu4ecku CTPOrMM, HO CrnocoGeTByeT obrerdyeHuto npouecca Kommy-
Hukauum — CORE cnpoektupoBaH Gonblue gns BhIpaXeHUs TpeboBaHuit, yem ons cneuucbukaumin. Mogxon
CTPYKTYpUpYyeTCS, U NPeAcTaBreHue NPOXoauT Yepes pasnuyHbie yposHu obpatotku. Mpouecc CORE cno-
cobeTByeT hopmmupoBaHuio Gonee LMPOKOro nogxoga k npobneme, nobaenss 3HaHWe cpedbl, B KOTOPOW
6ydeT ucrnonb3oBaThCA CUCTEMA, U Pas3nMualolMecs: TOYKM 3PEeHUsi pasfuyHbIX TUMOB MOMb3oBaTenei.
CORE Bk/o4aeT pykoBoAsLME yKasaHUs U TaKTUKy OIS pacrno3HaBaHusi OTNPaBHbIX TOMEK «6onbLIoro npo-
ekTa». OTnpaBHbIE TOYKM MOTYT ObiTb OTKOPPEKTMPOBaHbI UMM TOYHO MAEHTU(DULMPOBaHbI U JOKYMEHTANbLHO
ocopmneHbl. Takum obpa3som, cneuucdukaumum MoryT ObiTb HEMOMHBIMKA, HO ONPEAEeNnsiioTCH HEepeleHHbIe
npo6nemMbl U y4acTKu BbICOKOTO pUCKa, KOTOpbIe JOIKHbI ObITb PACCMOTPEHBI NpU Nocnegyiowei paspaborke.

B.60.2 JSD — paspa6oTtka cuctemnl [IxekcoHa

MeTog paspaboTku, oxBaTbiBalowmii pa3paboTky cuctem MO oT yctaHoBneHusi TpeboBaHuin 4o koau-
POBaHUSA C YNOPOM Ha CUCTEMbI, paGoTalolyme B pexxume peasnibHoro BpeMeHu.

XapakrepucTuka

JSD npepcraensiet co6oit noaTanHbiiA npouecc paspaboTku, B KOTOPOM pa3paboTuuk moaenupyeT npo-
LecChbl peanbHOro BpeMeHU, Ha OCHOBE KOTOPbIX AOMkHbI 6a3UMpPOBaTLCS (PYHKLMM CUCTEMBI, @ Taloke onpe-
gensiet Heobxogumble OYHKLMKU U BBOAUT UX B MOAENb U M3MEHSIET MTOroBYIO crieLiucduKaLuio B Takylo, Ko-
TOopas SABNAETCHA BbINMONHUMON B LeneBoi cpepe. Takum o6pasom, NPoUEecc OXBaTbiBaeT TPagULMOHHbIE
aTanbl OnpegesieHuns, NPOeKTUPOBAHUA U BbINOMIHEHUS, HO €ro OTAUYKUE OT TPAAULIMOHHLIX METOOB 3aKio-
YaETCH B TOM, YTO OH HE SIBIAETCH HUCXOAALLUM.

Bonee TOro, OH akLEHTUPYeT BHUMaHWe Ha paHHeM dTane uaeHTudukKauum ocobeHHOCTel CyLIecTBO-
BaHUs OGbLEKTOB [EeACTBUTENBHOCTHU, KOTOPbIE CNEeayeT YYuTbIBaTh NPU NOCTPOSHUM CUCTEMBI, a TaloKe Ha
UX MOOenMpoBaHUU U HA TOM, YTO MOXET C HUMU I1p0M30I7ITI/I. Kak Tonbko 3TOT aHanus «peanbHOro Mmupa»
npoBefeH U co3flaHa Mofesb, aHaNU3upyIoTCA Heobxogumble OYHKUUKU CUCTEMbI OJ1S1 ONPEQENeHns Toro,
KaK OHU MOryT COOTBETCTBOBaTb MOZESM peasibHoro mupa. lMony4alowascs Mogenb CMCTEMbI LONOSNHAETCA
CTPYKTYPHBLIM ONUCaHWEM BCEX NPOLIECCOB B MOQENU, U 3aTéM BCA MOAenb npeobpasyercs B NPOrpaMmbi,
KoTophbie GyayT onepupoBaTtb B UTOTOBbIX cpepax MO u annapatHbIX CpeacTs.

CnpaBovHbLIi MaTepuman

An Overview of JSD. J. R. Cameron, IEEE Trans. SE-12, no. 2, February 1986.
System Development. M. Jackson, Prentice-Hall, 1983.

B.60.3 MASCOT

Lenn

Pa3pa6oTka n BHegpeHue cuctem, paboTalowmx B peXxume peanbHOro BpeMeHH!.

XapakrepucTuka

MASCOT (MoaynbHbIiA NOAX0M K KOMIMOHOBKE, dKCnflyaTtauuu u tecruposanuio N0) — ato MeTtos paspa-
60TKM, NopaepXMBaeMbiii NPOrPaMMUPYEMOil CUCTEMON. 3TO CUCTEMATUYECKUIA METO/, BbIPAXKEHUSI CTPYKTY-
pbl peasibHOro BpeMeHU MEeTOAOM, He3aBUCUMbIM OT 0GBEKTHLIX annapaTHbIX CPeACTB UK A3biKa BbINONHe-
Husi. OH ycTaHaBnUMBaeT YNopsiAo4eHHbIA NoaXop K paspaboTke, KOTOPLIN BLIAAET BLICOKOMOAYIMPOBAHHYIO
CTPYKTYpy, 06ecneunBasi TECHyIO CBA3b Mexay (DYHKLMOHanNbHLIMW 3nemeHTaMu B paspaboTke M CTpykryp-
HbIMU 3IEMEHTaMK, BO3HUKAIOLMMK NpU MHTErpaLmmu cuctembl. Cuctema paapabarbiBaercs yepes cetb na-
pannernbsHbIX NPOLIECCOB, CBAI3aHHLIX Yepe3 KaHarbl. KaHanbl MOryT npegcraBnatb coboi 6aHkn cukcupo-
BaHHbIX JaHHbIX Unu obecneuuBatb nNoouyepefHoOCcTb 06paboTku AaHHbIX (MammcTpanb AaHHbIX). KoHTponb
JOCTyna K KaHanam onpepensietcs He3saBucUMO OT npoueccoB. OH onpeaensieTcs Yepes MexaHuaMbl 40C-
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Tyna, KOTopble TaloKe YCUNMBAIOT NpaBuna onTumusauumn no npoueccam. MocnegHue Bepcuu MASCOT Gbinu
paspaboraHbl ¢ yueToMm BHegpeHusi Ada.

MASCOT nopnepx1MBaeT NpUHLUN NPUEMKU, OCHOBAHHbIA HA TECTUPOBaHUU U BepuduKaLIMU eaUHUYHBIX
Mopaynei u 66nbMX KoMOMHaUUA (DYHKUMOHANLHO CBsidaHHbIX Mopynei. Bheppenne MASCOT porpkHO
6biTh ocHOBaHO Ha sigpe MASCOT — Ha6ope 3annaHupOBaHHbLIX Ha3MCHBIX 3JIEMEHTOB, KOTOpbIe NpualoT
ocoboe 3HaYeHVe BHEOPEHUIO M NOQAEePXKKe MEXaHU3MOB A0CTyna.

CnpaBo4HbIA maTepuan
MASCOT 3 User Guide. MASCOT Users Forum, RSRE, Malvemn, England, 1987.

B.60.4 MopaoH B pexnme peansHOro BpeMeHH
Uenb

Mertopg paspabGoTtku nonHoro MO, cocrosimin U3 cneuucukaumum U METoaoB pa3paboTku, OPUEHTUPO-
BaHHbIX HA CUCTEMBI, paboTaloLme B peXXume peanbHOro BpeMeHu.

XapakrepucTuka

Cxema paspaboTtku atoro metoga npegnonaraet TpexcasHoe passutue paspabarbiBaeMoil CUCTEMBI.
MepBas hasza BKIKOYAET KOMMOHOBKY 6a30BOW MOLENU — TAKO MoAenu, KoTopasi ONUCLIBAET NoBeaeHue,
Heobxogumoe gns cuctembl. Bropas ¢asa BkmoYaeT KOMNOHOBKY MOAENU BBOAA, OMUCHIBAIOLLEA CTPYKTY-
pbl U MEXaHU3Mbl, KOTOPbIE NpU BBOAE pearupyloT TpebyembiM o6pasom. TpeThbs cbasa BknoyaeT dakruye-
CKOe noBegeHue CUCTeMbl B annapaTtHbix cpepctBax u MO. Tpu dasbl NpubNusauTen-HO COOTBETCTBYIOT
0ObI4HBIM 3Tanam onpegerneHus, pa3paboTku U BHEAPEHUS, HO NMPY 3TOM BbIAENAETCH TOT (DaKT, YTO Ha KadK-
[OM 3Tane paspaboTymk BOBNEYEH B OEATENBHOCTbL NO MOLENTUPOBAHUIO.

Heobxopumasa mopens npeacraBnseTcs B ABYX YacTsAX: MOZenb cpefbl, copepxallas onpegeneHue
rpaHuLbl MeXay CUCTEMOIN 1 ee Cpefoi U ONMMCaHNe BHELLUHMX CODOLITUM, Ha KOTOPbIE AOJDKHBI OTBEYaTb CUC-
TeMa, U NoBefeHYeckas Moperb, KOTOpas COAEPXKMT CXembl, onpeaensiowme npeobpasosaHue, NpoBoOav-
MOe CUCTEeMOiA, B OTBET Ha COObITUS U onpeferneHne AaHHbIX, KOTOpble AOMDKHA codepXaTtb CUcTema Ans
pearupoBaHus.

Mogenb BHegpeHus Taloke OenuTcs Ha NogMoZenu: B TaKOM Criyyae OXBaTbiBalOTCA pacnpegeneHue
MHOVBMOYaNbHBIX NPOLECCOB MO NPOLIECCOPam U Pa3fiokeHUe NpoLIeCCoB Ha MOAYIM.

Ons Toro uto6bl cobpaTb 9T MOAENU, MeToh KOMOUHUPYET psif XOpOLIO WU3BECTHbIX METOAOB: Aua-
rpaMMbl MOTOKA JaHHbIX, CTPYKTYPHBIA aHFNUACKUIA, UarpaMmMbl COCTOSIHUIA 1 ceTu MeTpu.

Kpome Toro, meTtop, cogepxut cnocobsl MogenupoeaHusi paspaboTku npegnaraemMon cuctembl Ha By-
mMare unm mexaHun4yecku n3 CoCtaBJieHHbIX Mop,eneﬁ.

CnpaBoyHbIii maTepuan

Structured Development for Real-time Systems (3 Volumes) P.T. Ward and S. J. Mellor. Yourdon
Press, 1985.

B.60.5 SADT — meTOoq CTPYKTYPHOrO aHanm3a v NpoeKTMpPoOBaHUA

Llenb
MogenupoBsaHue U ngeHTUdUKaLmMa B CXeMaTUYHOM BUAE C UCTIONb30BaHUEM MH(POPMALIMOHHBIX NOTO-
KOB, NPOLECCOB NPUHATUS PELLEHUIA 1 3aaY YNpaBneHuit, CBA3aHHbIX CO CIIOKHOU CUCTEMOMN.

XapakrepucTuka

B SADT rnaBHyi0 ponib WUrpaeT NoHsATWE auarpammbl koddpcduumeHta ucnonb3osanus (A/F). Ou-
arpamma A/F COCTOUT U3 JeUCTBUIA, CTPYNNUPOBaHHLIX B TaK Ha3biBa€Mble «NPSMOYrOSfbHUKN [EeUCTBUIA».
Kaxxgplit NpAMOYronibHUK [EACTBUN UMEET YHUKANbHOe MMA U CBA3AH C APYTMMU «NPAMOYTOnbHUKaMU Oeid-
CTBUIA» Yepe3 (haKTopHble OTHOLWEHUS (U306paKeHHbIE B BUAE CTPENOK), KOTOPLIM Taloke NPUCBOEHbI YHU-
KasnbHble UMeHa. Kaxkabii «MpsMOYrofbHUK AEHCTBUIA» MOXET ObiTb UepapXuyHO AEKOMMNO3UPOBAH Ha BTOPO-
CTeneHHble «NPAMOYTONbHUKM AEACTBUIA» K cBsian. CyllecTByeT YeTbipe BuAa (hakTopos: BBOA, KOHTPOSb,
MeXaHU3Mbl U BbIBOA.

— BBoga: 0603HaueH CTpenkon, BXoasilein B «NpsMOYTrofibHUK QeNCTBUMIA» C JIeBOU CTOPOHbLI. BBOA, MOXeT
NpencTaBnATL MaTepUaribHLIE UMY HemaTepuarbHbie 06HEKTLI U NPUroAeH AJ1si MaHUNYNALUM NOCPELCTBOM
OfHOro unu 6onee AeUCTBUIA B <NPSMOYTrOfIbHUKE [EUCTBUIAN.

— KoHTponb: 06biMHO NpeAcTaBnseT coboit MHCTPYKLUM, NpoLeaypbl, Kputepum BbiGopa u T. A. KoHTpo-
NMpYyeT pyKOBOACTBO MO BbINOSTHEHWIO ASWCTBUS, 0603HAYAeTCH CTPenkaMu, BXOASALMMUA B BEPXHIOKO YacTb
«NPAAMOYrofibHUKa OSUCTBUIAY.
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— MexaHu3Mm: 3TO pecypc, Takoi Kak NepcoHarsn, opraHu3aLUoHHbIe eguHULbLl unu obopyaoBaHue, Heo6-
XOOQUMBIA NpU Nio6oi AeATeNbHOCTM ANS BbINMOMIHEHUS 3afauu.

— BbIBOA: MOXET 03Ha4yaTh YTO YrogHO, NPOM3BOAUMMOE JeiACTBUEeM, 0603HAUEHHOE CTPENKOW M3 «NpsiMO-
YrofibHUKa JencTeus» C NpaBoil CTOPOHbI.

Korga peictBua CTPOro COOTHOCATCA APYr € APYrOM MHOMMMW YNpaensiOWUMU CBA3SIMU, BEPOSTHO,
nyJdlie paccMaTpuBaTh 3TU AEACTBUS Kak HEAEeNMMYIO rpyrnny, KOTopas COAEpPXUTCS B OQHOM «NPSIMOYTOJlb-
HUKe [EACTBUIA», COOepXaHUe KOTOpOro He MNOAMNEXUT parbHellein petanusauuu. PyKOBOOCTBYHOLLMIA
NPUHLMIN NS rpynnUpoBaHUs OeNCTBUIA B OOUH «NPSIMOYTONbHUK JEMCTBUN» — STO TO, UTO UTOrOBbLIE NPSIMO-
YronbHUKU COeguHEHbI MONapPHO TONBLKO HECKONMBKUMU (hakTopamu.

MogenbHas uepapxus guarpamm A/F Begetcs 40 TOro MOMEHTa, Noka JarbHellllee geTanuaMpoBaHue
«NPSMOYTONIbHUKOB AEMCTBUN» HE CTaHOBUTCS GECCMbICNEHHbIM. 3TOT 3Tan AOCTUraeTcs, Korga AeincTBus
BHYTPU NPAMOYTONTLHUKOB SBJISIOTCA HEPa3fenuMbIMU UITU KOrda AanbHeilllee geTanusmpoBaHue «npsmo-
YrONbHUKOB LEeUCTBUIN» BbIXOOUT 3a PaMKM CUCTEMHOrO aHanuaa.

CnpaBouHbI MaTepuan

Structured Analysis for Requirements Definition, D. T. Ross, K. E. Schoman Jr., IEEE Trans. Software
Eng., Vol. SE-3, 1977, 6-15.

Structured Analysis (SA): A language for communicating ideas, D. T. Ross, IEEE Trans. Software Eng.,
Vol. SE-3,1, 16-34.

Applications and Extensions of SADT, D. T. Ross, Computer, April 1985, 25-34.

Structured Analysis and Design Technique — Application on Safety Systems, W. Heins, Risk Assess-
ment and Control Courseware, Module B1, chapter 11. 1989, Delft University of Technology, Safety Science
Group, PO Box 5050, 2600 GB Delft, Netherlands.

B.61 CTpykTypHOe nporpaMmmupoBaHue

(Ccbinka npusepgeHa B pasgene 10.)

Uenb

PaapaboTka U BHegpeHue nporpaMmMbl Takum 06pasom, YTobbl caenatb aHanu3 NpPorpaMmbl NPaKTUY-
HbIM. pu aHanu3e pormKHbI GbITE OOHAPYKEHbI BCE CyLLECTBEHHbIE PeaKLuM NporpamMMbl.

XapakrepucTuka

MporpaMma JorpkHa UMEeTb MUHUMASbHYIO CTPYKTYPHYIO CIIOXHOCThL. Heobxogumo msberatbh CROXHbIX
pa3BeTBiieHUiA. NeTneBbie OrpaHUYEeHUsl U PasBeTBIIEHUS AOJDKHBI (MO BO3MOXHOCTU) ObiThb NPOCTO CBA3aHbI
C BBOOHbIMK napameTpamu. Mporpamma JomkHa GbiTh COOTBETCTBYIOLUM 06pa3om nogesneHa Ha HeGONb-
wue Moaynu, U B3auMOOEWCTBUE STUX MOZYNEeW JOIMKHO ObiTh sSICHbIM. CBOMCTBA si3blka NPOrpaMMUPOBA-
HUS1, CNocobCTBRYIOME NPUMEHEHUIO BbILLEYKA3aHHOIO NOAX0AA, AOIMKHbI ObiTh UCMONBL30BaHbI NPEANOYTU-
TenNbHO MO CPaBHEHUIO C APYMMMU CBOWCTBAMM, KOTOPbIE (N0 yTBEPXAEHUIO) Gonee aceKTUBHLI, 3a UCKIIO-
YeHMEeM TOro, YTO Takas 3(hEeKTUBHOCTL MMeET abComMIOTHYI0 NPUOPUTETHOCTL (HaNpUMep, HEKOTOpble CUC-
TeMbl, KpUTUYHbIE st 6e3onacHocTh).

CnpaBouHbIi MaTepman

A Discipline of Programming. E. W. Dijkstra, Englewood Cliffs NJ, Prentice-Hall, 1976.

Assessing a Class of Software Tools. M. A. Hennell et al., 7th International conference on Software En-
gineering, March 1984, Orlando.

A Software Tool for Top-down Programming. D. C. Ince, Software — Practice and Experience, Vol. 13,
No. 8, August 1983.

B.62 NpuemneMbie A3LIKM NPOrpaMMUpoOBaHus

(Ccuinka npusegeHa B Tabnuue di4.)

Lenn

MakcumanbHas nogpepka TpeGoBaHUIA HACTOSLLEro CTaHAapTa, B YaCTHOCTU 3aLUTHOrO NPOrpamMmu-
pOBaHuUs1, CTPOIOro KOHTPOJIS TUMOB, CTPYKTYPHOIO NPOIPamMMMUPOBaHUSA U BO3MOXHbIX ONepaTopoB KOHTPONS.
BbiGpaHHBbiiA i3bIK NPONPaMMUPOBaHUS AOSMKEH NPUBOAUTDL K JIENKO NPOBEPSIEMOMY KOy ¢ MUHUMAnNbHLIMU
ycunusimm u obneryaTtb pa3pabotky, Bepudukaumio u o6ecryxMBaHme NporpaMmMbl.
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XapakrepmucTuka

HA3bIK gomkeH GbiTb onpegesneH NONMHOCTBI0 U HEABYCMBICIEHHO. F3bIK OOMDKEH ObITb CKOpee OpUeHTU-
poBaH Ha nonk3oBarens U NpobnemMy, Yem BbITb MaLLMHHO OPUEHTMPOBaHHLIM. LLIMpokoucronbayemMble Si3blKuU
UM uX NogMHoXecTBa Goriee NpegnoYTUTENbHbI MO CPABHEHUIO C S3bIKaMU CO CreuuaribHbIM NpegHasHa-
YeHUueMm.

Kpome Toro, NnoMUmMo BhliLLI@Ha3BaHHLIX CBOWCTB, f3bIK AOMKEH obecneunsaTts:

— GNOYHYIO CTPYKTYPY;

— NPOBEPKY BPEMEHMN TPaHCNALWM;

— NPOBEpPKy TUNa onepaTUBHONO BPEMEHU U rpaHuLibl MaccuBa;

— NpOBEpKy NapaMeTpoB.

Asblk fomkeH 06ycnoBnuBaTh:

— ucnornb3oBaHue HeGonbLIMX U ynpaBnseMbIx MOZynei;

— OorpaHuYeHue OocTyna K faHHbIM B OnpegeneHHbIX Moayrnsx;

— onpeaeneHue nepeMeHHbIX NOAMHOXECTBa 3HAUYESHWUA;

— Opyrve TUMbl KOMMOHEHTOB, OrPaHUYMBAIOLLUX OLLIMGKM.

Heo6xoaumo, 4ToObl A3blk NOAAEPXKMBANCS NOAXOASLIMM TPaHCNATOPOM, COOTBETCTBYIOWMMU Brbnuno-
TeKkaMu CyLLEeCTBYIOLMX MOZYNEei, OTNaguMKoM U CPeACTBaMU AJ15 KOHTPONS M pa3paboTku BepCUM.

K cBoiicTBam, KOTOpbIe 3aTPyAHSAIOT BepuUKaLmio 1 KOTOpbIX, crnegoBaTenbHo, Heobxogumo uaberatb,
OTHOCATCS:

— onepauuu 6e3ycrnoBHOIro Nepexopa, MCKIYalLLMe nepexopbl K NOANPorpaMme;

— peKypcus;

— CCbUTKW, AUHaMUYecKas NnaMsaTb UK NK6oi BU4 QUHAMUYECKUX NePEeMEHHBIX U OO BEKTOB;

— npepbIBaHUE ONepupoBaHUs HA YPOBHE UCXOLHOM NPOrpamMmbl;

— MHOXECTBEHHbIE BXOAb! UK BbIXOAbI U3 LIMKIOB, B5I0KOB MU NOANporpamm;

— CpbITOE 3afaHue Uy onucaHue NepeMeHHo;

— BapuaHTHas 3anucb UM 9KBMBAJIEHTHOCT;

— npouepypHbie NapaMmeTpsbl.

A3bIKM HUSKOrO YPOBHS, B YAaCTHOCTM acceMOIepHbIe A3bIKA, NPEACTaBMNAT NPOGNEeMbl BCNEACTBME UX
MaLLUUHHO OPUEHTUPOBAHHOIO XapakTepa.

B.63 CumBonuuyeckoe BbINOMTHEHUE

(Cchinka npusegeHa B Tabnuue dt8.)

Uenb
O6ecneyeHne COrnacoBaHHOCTU MEXAY UCXO4HOM NPOrpamMmoit U cneuucukaumen.

Xapakrepuctuka

MporpaMmMa BLINOMHSIETCA C 3aMELLEHUEM JIeBOW YacTu NPaBoi BO BCEX 3afaHUsAX. YCNOBHbIE BETBU U
3BEHbA TPAHCNNPYIOTCS B GyNeBCKME BbIPaXKEHUS.

OKoHYaTenbHbIl pe3ynbTaTt — 3TO CUMBOJIMYECKOE BbIpXEHUEe NS KaKAoi NepemMeHHON Nporpammbl.
3710 MOXeT ObITb NPoOBEePEeHO OTHOCUTESNIbHO 0XXMAAEeMOoro BbipaXkeHus.

CnpaBouHblit MaTepuan

Formal Program Verification using Symbolic Execution. R. B. Dannenberg and G. W. Ernst, IEEE Trans.
Software Engineering, Vol. SE-8, No 1, 1982.
Symbolic Execution and Software Testing. J. C. King, Comm. ACM, Vol. 19, No. 7, 1976.

B.64 BpemeHHbnie cetv lMetpu

(Ccbinku npuBepeHbl B Tabnuuax dts m di7.)

Uenb

MogenuposaHue COOTBETCTBYIOLMX Pa3HOBUOHOCTEA NOBEQEHUA CUCTEMbl, OLEHKa U BO3MOXHOE
ynyuweHue TpeboBaHuii 6€30NacHOCTM U SKCNMyaTaUMOHHLIX TpeGOoBaHWit NOCPeACTBOM aHanu3a u nepe-
paboTku.
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Xapakrepuctuka

Cetu Metpu npuHapgnexar K Knaccy rpacuyeckux TeoOpeTUHECKUX MOLENen, KOTOpbie COOTBETCTBYIOT
npeacTaBneHnio uHhopmMaLuMm M KOHTPONBHOMO MOTOKA B CUCTEMAaXx, AEMOHCTPUPYIOWMX COBNageHne M
ACUHXPOHHOE noBefeHue.

Certb lNMeTpu — 3aTo ceThb no3auumii U npeobpasoBaHuii. Mo3auLuun MOryT GbiTh KNOMEYEHHLIMU» WU «HEe-
noMeyeHHbIMuy. MNpeobpa3soBaHue 3anyckaeTcs, Koraa Bce No3vummu BBoAa nomedveHsl. MNocne 3anycka oHO
paspelueHo K «nycky» (HO Nyck He siBNsieTcs obsisartenbHbIM). ECnM 0HO 3anyckaetcs, 0603HaueHUs BBOAA
CHUMAIOTCA, U BMECTO 3TOr0 NOMEYaeTCs Kaxaas No3uuus BbIBOAA OT Npeobpa3oBaHus.

MoTeHunanbHLIe ONacHOCTU B MOAENU NpPeAcTaBnsiioTes kak ocobble coctosiHuA (0603HaueHus). Pac-
WnpeHHble ceTu neTpu Nno3BOJIAIOT MOAeNnUpoBaTb BpEeMEHHbIe CBOMCTBA CUCTEMbI. HeCMOTpﬂ Ha TO, YTO
Knaccuyeckue cetu MNeTpu KOHLUEHTPUPYIOTCA Ha acrneKkTax NOTOKOB YNPAaBJIEHUs,, HEKOTOPbIe pacluMpeHust
6blnKn NpeanoXeHbl Ans BKINIOYEHUs B MOAETb NOTOKa AaHHbIX.

CnpaBoyHbIl MaTepuan

Net Theory and Applications. W. Brauer (ed), Lecture Notes in Computer Science, Vol. 84, Springer
1980.

Petri Net Theory and Modelling of Systems. J. L. Peterson, Prentice-Hall, 1981.

Safety Analysis using Petri Nets. N. Leveson and J. Stolzy, Proc. FTCS 15, Ann Arbor, Michigan, June
1985, IEEE 1985.

A Tool for Requirements Specification and Analysis of Real Time Software Based on Timed Petri Nets.
S. Bologna, F. Pisacane, C. Ghezzi, D. Mandrioli, Proc. SAFECOMP 88, 9-11 Nov. 1988. Fulda Fed. Rep. of
Germany 1988.

B.65 TpaHcnsATOp, MCNBITAHHLIA NPAKTUYECKUM NPUMEHEHUEM

(Ccbinka npuBepneHa B pasgene 10.)

Uenn
HeponyLiueHue CNOXHOCTEH, BO3HMKAIOLMX BCNEACTBUE OTKA30B, KOTOPbIE MOTYyT BO3HUKaTh BO BPEMS!
paspaboTtku, BepudukaLum u ob6CnyXMBaHus naketa nporpaMm.

XapakTtepucTuka

WcnonbayeTcs Takoil TpaHCnATOp, MCNPABHOCTL BbINOMHEHUS (hyHKLIMIA KOTOPOro Gbifia NPOAEMOHCTPU-
poBaHa BO MHOMMX NpoekTax. TpaHCNATOpbl, HE NPUMEHABLUUECA HAa NPaKTUKe WU umeloLue niobbie cepbes-
Hble& U3BECTHbIE OLIMOKK, 3anpeLLeHbl.

Ecnu 6bIn0 NpoAeMOHCTPUPOBAHO, YTO TPAHCISATOP MMEeT KakoW-Nnubo HepoCTaToK, OTHOCUTESbHbLIe
KOHCTPYKTUBbI 5i3blka (hUKCUPYIOTCH U M3beraloTcsi B xoge npoekTa 6eaonacHocTu.

DOpyras Bepcus Takoro cnoco6a paboTbl — 3TO OrpaHMYEeHne NoNb3OBaHMA A3bIKOM TOMLKO A0 €ro pac-
NpOCTPaHEeHHbIX CBOICTB.

ﬂaHHaH pekoMeHgauus ocHoBaHa Ha onbiTé MHOMMX NPOEKTOB. Bbino NPOAeMOHCTPUPOBAHO, YTO He-
apernble TPaHCNATOPLI NPeAcTaBnsAlT Cob0i cepbe3HOe npensATcTBue B pa3pabotke nboit nporpammel.
OHu genaot paspaboTky MO, ceszaHHOrO ¢ 6830MacHOCTLIO, HEOCYLLIECTBUMBIM.

Taloke U3BEeCTHO, YTO B HACTOSILLEe BPEeMs He CYLLECTBYeT MeTofda AoKasaTeNnbCTBa NPaBUSIbHOCTU s
BCEX YacTei KoMmnunstopa.

B.66 NporoHbl/0630pLI pazpaboTku

(Ccbinka npuBegeHa B Tabnuue dts8.)

Uenb
Mo BO3MOXHOCTU GbICTPOE U IKOHOMUYHOE 0BHapyeHue oLWKnBOoK B HEKOTOpbIX NporpaMmax B npoLiecce
paspabortku.

XapakrepucTuka

IEC ony6nukosana IEC 61160, KOTOpbIi COAEPXUT peKoMeHZauuu no BbINONHEHUIO npoueayp no o6-
30py pa3paboTku B KAYECTBE CTUMYIUPYIOLLE NporpaMMbl U gNs cpeabl npouecca. OH BKMKOYAET PYKOBOA-
CTBO MO MNAaHUPOBAHUIO U NPOBEAEHUIO NPOBEPOK NPOEKTa, a Taloke 0cobble AeTanu, kacalluecs CoaencT-
BUS CMELManCToB, BHOCALUMX BKIag B HaAexHOCTb, 06CNyXuBaHue, nogaepxky B o06CnyxusaHum u goc-
TYMHOCTb. YKa3aHHbIA CTaHAapT Takke BKKYaeT nogpasaensl 0 BKage apyrx cneuuanuctos, paborar-
LMX C COMYTCTBYIOLMUMU OOBEKTAMU, TaKUMU Kak KavecTBo, cpefa, 6e3onacHOCTb (NporpaMmbl U NOSb3oRa-
Tens), Yenose4yeckue (hakTopbl U NPABOBbLIE BOMPOCHI.
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Kpome Toro, noMumo o6Liero NOHUMaHUA «NPOrPaMMbi», YKa3biBaeTCs BKIIIOUYEHUE APYruX acnekTos,
Hanpumep annapartHble cpegctea u MO, nepeyHu kaTanoros, cneumcpukaumm, onMchiBaloLmue HaMMeHoBa-
HUe, TPaHCNOPTHbIE YNAKOBKW, YCTAHOBKY U C60pPKyY, MHCTPYKLIMM U PYKOBOACTBO MO 3KCNITyatauum, 3TUKETKU
W npepynpexaeHusi, o6cnyumBaHue, NepeyHn 3anacHbIX YacTen, rapaHTUK, NPOCNEeKTbl U pekNamMHas nure-
patypa.

Mpu aHanuse nporpammbl rpynna no NpoBefeHu0 aHanu3a BbiGupaeT HebonbluoW Habop AOKyMeH-
TanbHO OC(OPMIIEHHbIX TECTOBBLIX AAHHLIX, NPEACTABUTENbCKME BLIGOPKU BXOAHLIX OAHHBLIX U COOTBETCT-
BYIOLUMX NpEAnoniaraembIX BbIXOAHBIX AaHHbIX NPOrpaMMbl. 3aTeM faHHble MPOBEPKU OTCNEXUBAOTCS
BPYYHYIO NOCPEACTBOM anropuTmMa Nporpammbl.

CnpaBouHbIi maTepuan

The Art of Software Testing. G. Myers, Wiley and Sons, New York, 1979.
International Standard IEC 61160: Formal design review (1992).

B.67 HeueTkan noruka

(Cchinka npuBegeHa B pasgene 10.)

Uenn

HeueTkas noruka — 370 MaTeMaTuveckass OQUCLMINIIMHA, OCHOBAHHAs HA TEOPUM HEUETKUX MHOXECTB,
[OmnycKaloLwasn CTeneHn MCTUHHOCTU U JIOKHOCTU. 310 0606LIeHUe [BYXypPOBHEBOW NOTUKK, KOTOPas Npefoc-
TaBnseT mofenb AnA obocHoBaHus. OHa noapasymeBaeT BKIOYEHNE YenoBe4ECKoi NIOMMkU B aBToMaTuye-
ckne cuctembl. MNyTem NpU3aHaHUS CHOXHOCTU ONPEAEsNIEHNs TOYHBIX IPaHUL, HEYETKasA NOTUKa CHUXaeT He-

06X04NMYI0 YETKOCTb M TakuM 06Pa3oM NPUBOGUT K BLICOKOYPOBHEBLIM M NPOCTHIM, JIErKO KOHTPONUPYEMbIM
peleHmsm.

XapakrepucTuka
OcHOBHasi YaCTb peLUeHUst HEYETKO JIOMUKKM NpeacTaBnsieT CoB0I KOMNNEKT A3bLIKOBLIX NPaBun (NpaBuna
ECIM — TOIOA), roe npeanochinki U NocneacTBus CBA3aHbl ¢ HEYETKMMU MHOXECTBAMU.

Mpumep — ECJTA cxopocms ebicokasi U paccmosiHue_00_ocmaHoeku cpedHee, TOM[JA ycxkopeHue oxosio
HyJsis1 U MOPMOX(EHUE Hepe3Koe.

B paHHOM npumMepe «CKOPOCTb» — 3TO A3bIKOBas NEepeMeHHas, Xapakrepuaylowascs HeYyeTkuM Habo-
POM «BbICTPOTLI», KOTOPbIA MOXET 6bITh UHTEPNPETUPOBAH KakK «CKOPOCTb BbilLe NpumepHO 70 km/u». Ecnn
CKOpPOCTb HuxXe 60 KM/Y, 3HaueHue «BbICTpoThI» paBHO 0. Ecnu ckopocTs Bbilue 80 km/u, 3HaueHue «BbicTpo-
Thi» paBHO 1. Ecnu ckopocTb Mexay 60 u 80 km/4, 3HaueHue «BbICTPOTLI» BapbupyeTcst Mmexxay O m 1.

Jloruka, Ha OCHOBE KOTOPOI MPUHMMAETCs pelleHWe, OCHOBaHa Ha MaTemMaTM4ecKkux Kraccax oneparo-
pOB: TPEYronkHbIe HOPMbI U TPEYroNbHLIE COHOPMBI.

CuCTeMbl HEUETKOMN JIOTUKKM, OCHOBaHHbIE Ha NpaBunax, OTIUYAKTCS OT OPYIMX IKCMNEPTHLIX CUCTEM BO
MHOroMm: (1) HeGonblLLOe KONMUYECTBO MpaBui; (2) MCMONb30BaHUE TONMLKO MPSMOTO MOCTPOEHUS LIEMOYKY;
(3) HecesiabiBaHMe UWHTepdepeHUUin (BCe MpaBuna BLINOSHAIOTCA MaparyieNlibHo B OOHOM  LMKNe);
(4) cratuctuyecku onpepereHHble npaeuna; (5) CKOpPOCTb BbINOMHEHUs1 BCHEACTBUME MPOCTOThI PELUeHUiA;
(6) peTepMUHU3M.

B TeueHne nocnegHUX HECKONMbKUX NET HeYeTKas noruka nomny4una LWMpoKoe pacrpocTpaHeHue B pas-
JNMYHBIX obnactax: oT (PUHAHCOB U OO MOMENMPOBaHUS 3eMJIETPSACEHU. B 4acTHOCTH, BO3HUK HeueTKuil
KOHTPOJb A5 KOHTPONTMPOBAHUSA BbICOKOHENUHEWHBIX CMCTEM, CUCTEM, MaTeMaTU4YeCKue CBOMCTBA KOTOPbIX
HEU3BECTHbl UMK CIIMLIKOM CFOXHbI AN aHanuTuyeckoin o6paboTkn, unm cuctem, B KOTOPbIX OOCTYMNHbIE
M3MEpPEHUS] UMEIOT HU3KOE KauecTBO.

K BaxkHbIM 0BMacTsiM NPMMEHEHUs1 KOHTPONS HEYeTKOIN NOrUKM OTHOCUTCA KOHTPOSb aBUALMOHHBIX MO-
NETOB M ANEKTPMYECKUX CUCTEM U KOHTPOSIb SAEPHOro peakTopa. lMo3gHee HeYeTKUid KOHTPOIb Gbin yeneww-
HO NPUMEHEH B CUCTEMaX YNpaBfieHUs aBTOMaTUYECKMX NOe3noB.

CnpaBo4HbIV MaTepman

Fuzzy Sets: Zadeh. Information and Control, 1965, vol. 8, p. 338-353.

Fuzzy Logic in Control Systems: Fuzzy Logic Controller, Part | and Il. Chuen Chien Lee. IEEE Transac-
tions on systems, man, and cybernetics, vol. 20, No. 2, March/April 1990.

Industrial Applications of Fuzzy Control: M. Sugeno Ed., Amsterdam North Holland, 1985.

Automatic Train Operation System by Predictive Fuzzy Control: Yasunobu, Miyamoto, in Industrial Ap-
plications of Fuzzy Control, M. Sugeno Ed., Amsterdam North Holland, 1985.
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An automatic operation method for control rods in BWR plants: Kinoshita, Fukusaki, Satoh, Miyake,
Proc. Specialists Meeting on In-Core Instrumentation and Reactor Core Assessment. Cadarache, France 1988.
Use of rule-based system for process control. Berard. IEEE Contr. Syst. Mag., Vol. 8, No. 5, p. 3-13, 1988.

B.68 O61eKTHO OpMEeHTMPOBaHHOE NPOrpaMMUpPOBaHUue

(Ccbinka npuBegeHa B pasgene 10.)

LUenb

Ob6ecneyeHne BO3MOXHOCTM GbICTPOro CO3AaHWA NPOTOTUNA, OBnerYeHue MHOroKpaTHOrO NPUMEHeHUs!
cywiecTByowmx anemeHToB O, focTKeHWe COKpLITUA UHGOPMAaLMK, CHUKEHUE BEPOSTHOCTU BO3HUKHO-
BEHUsi OLIMOOK B TEUYEHME BCEr0o XM3HEHHOrO LKA, YMeHblueHUe HeoGXOauMbIX YCUIuiA Ha aTane obcny-
XUBaHUS, pasgerneHue CriokHbIX npobnem Ha Gonee nerko ynpaensiemble HeGonbluue NPobnemMsbl, CHKe-
HUEe 3aBMCUMOCTH Mexay anemeHTtamu MO, cosgaHue Gonee nerko paclUMpsieMbIX NPUITOKEHUIA.

XapakTtepuctuka

O6bEKTHO OPMEHTUPOBaAHHOE NMPOrPAMMUPOBaHUE — 3TO (hyHZAaMEHTaNbHO HOBbI METOA MbILLSIEHUS B
oTHoweHum MO, 0CHOBaHHbI Ha aGCTPaKTHBIX KOHCTPYKLUSIX, KOTOPbIE CYLLECTBYIOT B peasfisHOM Mupe, a He
Ha MalLMHHbIX abeTpakumsix. OGLEKTHO OPUEHTMPOBaHHOE NporpaMmupoBaHue opraHudyeT MO kak konnek-
LMo 06bEKTOB, KOTOPble 0GbEAUHSIOT U CTPYKTYPY, U NOBEAEHUE AAHHLIX. DTO OTIMYAETCA OT OBbIMHO NpU-
MEHSIEMOro NPOrPaMMMUPOBaHUS, B KOTOPOM CTPYKTYPb! U NOBeAeHNe AaHHbIX CBOB0AHO COeAUHEHDI.

O6bekT: 06BLEeKT COCTOUT U3 YYacTKa NPUBATHBIX AAHHbLIX M Habopa onepaumil — Tak HasbiBaeMbIX MeTO-
OB — Ha JaHHOM obbekTe. MeToabl MOryT GbiTh O6LEA0CTYNHBIMY M NpUBaTHLIMU. HU gns Kakoro apyroro
anemenTa MO He npepgycMaTpyBaeTcs NPSMOe YTEHUe UIM U3MEeHeHUe NpUMBaTHLIX AaHHbIX oGbekTa. Jlio-
6oit gpyroit anemeHT MO JOMKEeH NPUMEHATb OBLLEAOCTYNHBIE MeToAbl B OTHOLUEHUM 3TOro obbekTa gnsa
UYTEeHUs UM 3anucu AaHHbIX HA yYacTKke NPUBATHLIX AAHHbIX obbekTa.

Knacc obbekra: nyTem yctaHoBneHus knacca obbekra (Yacto B chopMe onpegeneHus Tuna) sanyckatot
KOHKPETU3ALMIO MHOFOYUCIIEHHbIX OGBLEKTOB TaKOro e Kiacca, T. €. Bce KOHKPEeTU3auuu MMEIOT y4acTok
npuBaTHbIX AaHHBIX U METOAbI, onpejeneHHbie B Krinacce obbekTa.

(MHOXecTBEHHOE) HacnefoBaHWe CBOWCTB: KiacCc 0ObeKkTa MOXeT HacefoBaTb y4acTOK NPUBATHBIX
AaHHbIX U MeTodbl ogHOro (Mnu bonee) cynepknaccoB (O6bLEKTHBLIX KNACCOB, HAXOAALUMXCA Bbille Mo Knaccy
B Mepapxvu) C y4eTOM TOro, YTO MOXHO [06aBNsATL HEKOTOPbIE NPUBATHBLIE AaHHbIE, 06aBNATb HEKOTOpbIE
MeTOAbl MU UBMEHSTh BbINOSIHEHWE HaclefoBaHHbIX MeTodoB. MpUMeHsisi HacnegoBaHue, MOXHO NOCTPO-
UTb OepeBbs Kiacca MHOXECTBEHHbIX 0GLEKTOB.

Monumopduam: ogHa U Ta xe onepauusi MOXeT BeCTU cebsl no-pasHoMy OJist pasHbIX KnaccoB 06bek-
TOB, HaNpuUMep ornepauus 3anucu Afs ob6bekTa TepMuUHana sanucbiBaeT CUMBOSbI Ha 3TOT TePMUHal, a
onepauus 3anucy ans annosoro ob6bekTa 3anuckIBaeT Ha faHHbIN caiin.

CnpaBouHbI MaTepuan

Object Oriented Software Construction, Bertrand Meyer, England: Prentice-Hall International, 1988.

Classification as a paradigm for computing, Peter Wegner, Technical Report CS-86-11, Brown Univer-
sity, May 1986.

Learning language, Peter Wegner, Byte (McGraw-Hill publication), March 1989.

All OOPSLA (Object-Oriented Programming Systems, Languages and Applications) and ECOOP (Euro-
pean Conference on Object-Oriented Programming) conference proceedings.

B.69 MNpocnexnBaemocTb

(Ccbinka npuBegeHa B pasgene 11.)

Llenb

Llenbio npocnexusaemocTu siBnsieTcs obecneueHue Toro, UTo Bce TpeGoBaHUsi MOryT GbiTb Hagnexa-
WM 06pa3oM BbINOSHEHbI, 8 Takke Toro, YTobbl He BGbifo HENPOCNEXUBAEMbIX aHHbIX.

XapakrepucTuka

MpocnexusaemocTn TpeGoBaHwWii crieayeT yaensTs ocoboe 3HaueHue npu BanuaaumMm CUCTEMbI, a Tak-
e HeobGXoauMO NpefoCcTaBUTL CPeAcTBa ANs obecrieueHusi AEeMOHCTPaLMM 3TOTO Ha BCEX CTaAMsiX XMU3-
HEHHOTO LMKNa.
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MpocnexusaeMocTb CYMTAETCA NPUMEHUMON K (DYHKLMOHANBHLIM U HEhyHKUMOHANBbHBIM TpeGoBaHUAM,
W QOMKHbI, B YaCTHOCTKU, pacCMaTpUBaTbCA:

a) npocnexuBaemMocTb TpeboBaHuit k pa3paboTke unu Apyrum oGbekTam, KOTOpbie BbINONHAIOT 3TU
TpeboBaHus;

b) npocnexuBaemocTb 06LEKTOB pa3paboTku 0 06HLEKTOB BHeApPEHUs, KOTOPbIE UX PeanuayioT;

C) NpocnexusaeMocTb TpeGoBaHuii 1 06bLEKTOB pa3paboTku A0 IKCIUTyaTaLMOHHbIX OGLEKTOB U 00Lek-
TOB OGCNYXMBaHUS, KOTOPbIE QOMKHBLI NMPUMEHSATLCA AN 6e30NacHOCTM M HAANEXallero UCMosb30BaHUs
CUCTEMBI;

d) npocnexuBaemocTs 06beKTOB TpebGoBaHui, pa3paboTku, BHeApeHUsl, IKCnyataummM U obenyxuBa-
HUs A0 BepucMKaLMM U TECTOBbIX NIAHOB U crnieLuduKkaLmii, KOTOpbIe onpeaensT UX NPUeMIIeMoCTb;

€) NPOCNeXmMBaemMoCTb BepupUKaLIMOHHBIX U TECTOBbIX MMaHOB U crieLuKkaLii 0 TECTOBbLIX UNU ApY-
MMX OTYETOB, B KOTOPbIX (PUKCUPYIOTCH pe3yrnbTaTbl UX NPUMEHEHUS.

B cnyuasx, korga obbekTbl Tpe6oBaHUiA, pa3paboTku unu gpyrue o6bekTsl nogeepraloTca obpabotke
KaK pag OTAENbHbIX JOKYMEHTOB, NPOCEXMBAaEMOCTb AOIDKHA NOAASPKMBATLCA B Npeaenax AOKYMeHTanb-
HbIX CTPYKTYP U B UEPapXM4YeCcKOM nopsiake.

BbiBOA npouecca NpoCNeXxuBaeMOCTU AOIDKEH NoaBeprathesi (popmMarnsHOMy ynpaeneHulo KoHgurypa-
Luuen.
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Mpunoxexue [1.A
(cnpaBoyHoe)

CBeneHnsi 0 COOTBETCTBUM FrOCYAaPCTBEHHbLIX CTAaHAAPTOB
CCbIIOYHLIM MEXAYHAPOAHLIM CTaHAapTaMm

Ta6nuua [1.A.1 — CBeAeHUA 0 COOTBETCTBUM FOCYAapCTBEHHOTO CTaHAAPTa CChINIOYHOMY MEXAYHAPOAHOMY

CTaHpapTty
Obo3HaueHVe N HaumMeHoBaHue g::::e"_':: 0O603HaYeHne 1 HaMMeHOoBaHue
MeXOyHapoaHOro craHgapra cTBust rocyaapcTBeHHOro craHgapra
ISO 9000:2000 Cuctembl MeHemKMEHTa Kaue- IDT CTB NCO 9000-2006 CucrteMbl MEeHeMKMEHTa
cTBa. OCHOBHbIE NONOXEHUs U CNOBapb kauecTtBa. OCHOBHbIE NONOXKEHUS U CIOBapb

Ta6nuua [1.A.2 — CBeicHMA O COOTBETCTBUMU FOCYAapPCTBEHHOIrO CTaHAAPTA CChIJIOYHOMY MeXOYHapOAHOMY
CTaHQapTy APYroro roga usgaHus

O6o3HaueHue u HaumeHoBaHue | CteneHb
MeXayHapoAHOro craHgapTa COOTBET-

O6o3HaueHe U HaMMeHoBaHWe
rocyiapCTBEHHOro cTaHgapTa

O6o3sHaueHne U HaMMeHoBaHWe
MeXayHapoHOIo cTaHAapTa

Apyroro roga usfiaHus CTBMA
ISO 9001:1994 Cucrema kaue- |1SO 9001:2008 Cucrembl me-| IDT |[CTB ISO 9001-2009 Cucrembi
ctBa. Mogenb ans obecneue-|HepkmeHTa kauvectBa. Tpebo- MeHeKMEeHTa Kadectsa. Tpe-
HUSI KayecTBa NpU NPOEKTUPO- | BaHUA 6oBaHus

BaHuWM, pa3spabotke, npous-
BOLCTBE, MOHTaXe u obcnyxu-
BaHUU
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